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In Tue House or Representatives, February 28, 1861. 
Resolved, That there be printed for the use of the members of the House of Represent- 
atives two hundred thousand extra copies of the Agricultural Patent Office Report for 
1860, and fifteen thousand extra copies for official distribution by the Department of the 
Interior : Provided, That said Report be printed in brevier type, and be compressed within 
four hundred and eighty pages octavo. 


REPORT 


OF THE 


COMMISSIONER OF PATENTS, 


UnItEp States Patent OFFICE, 
January 29, 1861. 
Sir: Agreeably to the design of Congress as indicated by the 
appropriation of June 25, 1860, ‘‘For the collection of agricultural 
statistics, investigations for promoting agriculture and rural economy, 
and the procurement of cuttings and seeds,’’ I have the honor here- 
with to transmit the Agricultural portion of my Annual Report. 
Very respectfully, your obedient servant, 
Ss. T. SHUGERT, 
Acting Commissioner. 
Hon. WILLiam PENNINGTON, 
Speaker of the House of Representatives 
of the United States. 
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PRELIMINARY REMARKS, 


THE agriculturists of the United States, to whose enlightened 
judgment these remarks are addressed, will doubtless appreciate 
the spirit in which they are offered. 

The requirements of the present age, and the permanent impor- 
tance of the subjects embraced in its operations, demand that the 


_ powers of this agency of the Government should be enlarged. This _ 


opinion was expressed in the views I had the honor to submit to the 
Secretary of the Interior at the period of my being called by that 
functionary to the position of Superintendent of Agricultural Affairs. 

A vast majority of the intelligent agriculturists of the country, 
dissatisfied with the limited functions now exercised by the Govern- 
ment, not only confidently anticipate, but demand an organization at 
least equal in importance to that of any other department. 

No object is more worthy of governmental care; nor is there any 
field of action in which the satisfactory realization of progress in 
population, wealth and civilization can be so certainly attained. 

All civilized nations have in all times fostered agriculture as a 
primary and indispensable employment of man. This fostering has 
been direct in the bestowment of bounties; indirect in the restraints 
imposed upon foreign competition; and educational and providential 
in the encouragement of industry and ingenuity through the informa- 
tion and facilities which governments alone are capable of providing 
with efficiency and to a satisfactory extent. The Agricultural Divi- 
‘sion of the United States Patent Office has been created as the agent 
of the Government to give effect to its purposes in the last-named 
and most beneficent manner; and is, to the common mind, the only 
visible or appreciable agency for the promotion of this great and 
essential interest. 

The degree of encouragement imparted by our Government by 
means of import duties, the bestowment of public lands upon actual 
settlers, and the distribution of the Reports of this Office—to say 
nothing of the influence and aid of local and general agricultural 
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societies—cannot be estimated. It is, therefore, impracticable to 
institute a comparison between the benefits conferred by it and those 
conferred by the governments of other nations upon this branch of 
industry; yet it may be profitable in this connexion to review briefly 
the provisions made by several countries of Europe for the promotion 
of agriculture. 


Encuanp.—There is no special Bureau of Agriculture connected 
with the British Government; but the statute books are replete with 
enactments having in view the encouragement of this branch of 
industry; and the government expenditures therefor are upon a most 
magnificent scale. A living, active interest in it pervades the whole 
empire, and finds expression in many forms, giving existence to 
organized associations, to magazines and journals, to schools of 
varied grades, and to experimental gardens and farms in many 
localities. Moreover, the aggregation of wealth in the hands of 
comparatively few proprietors, and the stability of its tenure, ena- 
ble them to execute upon enlarged plans many of the enterprises 
which in other countries, but especially in our own, can only be 
accomplished through the aid of the General Government. 

France.—The Agricultural Department at Paris is composed of a 
Director, three Chief Clerks of Bureaus, three Assistant Chief Clerks 
of Bureaus, and twenty-seven Clerks of various grades, who are 
under the control of a Minister of Agriculture, Commerce, and Public 
Works. The three Bureaus are thus divided: 

I. Bureau of Agricultural and Veterinary Instruction.—The organ- 
ization, of the Imperial Schools of Agriculture is governed by a decree 
dated October 3, 1848. There are three schools, situated at Grig- 
non, Grandjouan, and La Saulsaie. The instruction is both theoreti- 
cal and practical, the object being to qualify managers, or overseers. 
The period of study is three years, and the charge 750 francs, or 
$150, for board and instruction. The officers, professors, and tutors 
are appointed by the Minister of Agriculture; the cultivators, or 
practical instructors, by the Director of the schools. The cultivation 
is carried on at the expense of the State, which also defrays the 
expense of instruction. 

In the farm schools, of which there are fifty-one, the instruction is 
only practical. The Director, who is appointed by the Minister, per- 
sonally controls the school and its field operations. He is allowed an 
annual sum of 175 francs, or $35, for the support of each pupil. 
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There are three veterinary schools, situated at Lyons, Alfort, and 
Toulouse. These establishments were founded by an ordinance of 
1825, which, with the exception of some modified articles, constitutes 
the groundwork of the present organization. Candidates are admitted 
after a satisfactory examination in the French language, arithmetic, 
geometry, and geography. They must be at least 17, and not more 
than 25 years old. The course of study lasts four years, at the ex- 
piration of which time those found qualified to practice medicine 
among domestic animals receive diplomas, for which they pay 100 
francs, or $20. 

The sheepfolds of Gerrolls and Haut Tingry, and the cowhouses 
of Tin and St. Agneau, are managed at the expense of the State. 
Stipends are granted thus: 1. For agricultural colonies, or establish- 
ments in which poor children are trained as farm operatives ; 2. For 
lectures on agriculture ; 3. For four nurseries in Corsica. 

There are six Inspectors and one Assistant, Inspector attached to 
the service of ‘‘ Inspection of Agriculture.”’ . ® 

Il. Bureau of Encouragement to Agriculture and of Relief.—It is the 
duty of Prefects to point out to the Administration the agricultural 
improvements and arrangements required by their respective depart- 
ments, in which they are assisted by the General Councils, Consulting 
Chambers, and Societies of Agriculture. 

The Minister annually grants subsidies to agricultural associations 
which have proved their title thereto according to certain forms. 
Special allowances of from 3,000 to 4,000 francs are made in those 
departments where the silkworm is cultivated, in order to improve 
the product. Books are also distributed, with a view to increase 
agricultural knowledge. Fairs are held under the direction of the 
Government, and rewards distributed for improvements in the pro- 
ducts of the soil, in machinery for agricultural purposes, in the races 
of animals, and in the skill of farm operatives. The institution of 
fairs of cattle for slaughter dates from 1844, and of those for repro- 
duction, from 1860. The former are held at Bordeaux, Lille, Lyons, 
Nantes, and Nismes. That at Poissy is general. The number of 
regional or district fairs in 1851 was three; in 1860, twelve. They 
are held at Amiens, Aurillac, Bordeaux, Caen, Colmar, Montpelier, 
Lons-le-Saulnier, Poictiers, Puy, Vannes, Tarbes, and Troyes. Since 
1857, prizes of 5,000 francs and 3,000 francs have been conferred 
apon agriculturists for examples of excellence. The directors of rail- 
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roads abate one-half of the ordinary charges in favor of exhibitors. 
Numerous fairs are held by local societies in emulation of the Govern- 
ment exhibitions. Since 1819 a fund has been raised by an additional 
levy of one centime on landed, personal, and movable property, in 
1860 amounting to an aggregate of $402,200, which is distributed 
among necessitous persons who have sustained losses by fires, storms, 
hail, inundations, falls, blows, wounds, &c. An abatement in taxes is 
also made in favor of such persons. 
III. The third Bureau is charged with subjects for legislation rela- 
tive to subsistence, including the rates of duties on the importation 
and exportation of grain and flour, and takes cognizance of the prices 
of grain, the establishment of fairs and cattle markets, regulations in 
bread-making, slaughter-houses, and the sale of provisions. 


Spain.—The Minister de Fomehto, or the Department for the Pro- 
motion of the Public Welfare, controls the internal improvements, in- 
cluding roads, canals, harbors, schools of engineering and agriculture, 
forest culgure and mie the abolition of feudal incumbrances, the 
rectification of boundary lines, meadows and pastures, the formation 
of new communities, colonization, weights and measures, commerce 
and industry, and agricultural and industrial societies. The personne] 
of this Department consists of the Assistant Secretary of State, two 
Directors General, and thirteen officers, Chief of Engineers, and 
officers of the Treasury and Archives. There is also a Royal Council 
of Agriculture, Industry, and Commerce, with a president, five vice- 
presidents, secretaries, and twenty-one members for agricultural 
affairs, ten for industrial affairs, and thirteen for commercial affairs. 
The Royal Commissioners for the superintendence of agriculture in 
the provinces form a junta of twenty-four members ; and there are 
juntas in the provinces for the same purpose presided over by the 
respective provincial governors. The studs are under the control of 
a Director General and an Inspector General, with the appropriate 
officers, in the respective cities. 

The association of herd-owners consists of a permanent central 
committee of thirteen members and four officers. The Queen pre- 
sides. There are nine agents conducting the business, while a num- 
ber of principal collectors of revenue are stationed in those provinces 
in which the Cabafia Espafiola (Spanish Breeding Merino Flocks) 
have their pasture grounds, or through which the flocks are passing. 
The agents in charge of irrigation and aqueducts (elsewhere minutely 
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described in this Report) are under the control of Directors. Econom- 
ical societies, under the auspices of this Department, contribute by 
correspondence, publications, exhibitions and premiums to the pro- 
motion of agriculture, cattle raising and rural industry. 


Beieium.—The Government intervenes in agricultural affairs both 
directly and in the manner of counsel and encouragement. In every 
province there is a provincial commission, which is an emanation from 
the independent agricultural societies pervading the kingdom. There 
is, moreover, a Superior Council of Agriculture, which the Govern- 
ment consults upon subjects of importance. This council is composed 
principally of delegates from the provincial councils. 

The independent or primary agricultural societies receive subsidies 
from the Government. They organize exhibitions for competition, 
and seek, by every means, to promote agricultural progress. There 
are agricultural and horticultural schools, a veterinary school, and a 
depot of stallions belonging to the state. There is, also, a veterinary 
service which gives attention to the sanitary police of domestic ani- 
mals. The Government assists in introducing breeders of approved 
races for perfecting the domestic breeds, and enforces rules to prevent 
the eraployment of inferior stallions. It also circulates choice works 
on agriculture, introduces improved implements and new machines, 
and seeds of forage and other plants, and directs attention and pre- 
sents inducements for clearing uncultivated lands. It has agencies, 
also, to promote irrigation, forest culture, and the cultivation of 
““bruyéres,’’ or waste land, and who supervise the works executed by 
the communes, to which subsidies are granted to encourage the plant- 
ing of trees upon their lands. There are agents, or supervisors, of 
parish roads, also, which it is desirable to preserve and improve. 


Avstria.—Prior to the year 1853 there was in Austria a special 
Department of Rural Economy and Mining; but it has been abolished, 
and all matters relative to rural economy, forest culture, colonization, 
societies for the promotion of agriculture and forest culture, and 
agricultural instructions have been transferred to the Department of 
the Interior, the affairs of which are conducted by the Presidential 
Board, and two sections of twenty divisions, each section having a 
chief and the divisions being directed by counsellors of the Ministry. 

Russ1a.—The patronage of agriculture by the Government is very 


ample, but conferred in forms so varied as to render an estimate 
thereof impracticable. The subject is committed to the Minister of 
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Domains, to whom all information is communicated by the several 
governors, directors of crown lands, inspectors of agriculture, and 
agents in different parts of the empire, commissions for regulating 
the classes of peasants, corresponding members of the Scientific Com- 
mittee of the Department of Rural Economy, and societies for the 
advancement of agricultural science. The information obtained from 
these and other sources is digested and published under the authority 


of the Department of Rural Economy. 


Prussta.—There is in Prussia a Department of Agriculture, with a 
Minister, assisted by five chief officers and numerous clerks detailed 
at his discretion. Under this Department is the Rural Board of Agr 
culture, whose duty it is to recommend and apply measures for the 
gradual abolition of certain feudal rights over the soil, which form 
serious obstacles to the development of the agricultural resources of 
the country; and to take cognizance of all projects in relation to the 
tariff ; the division of Jand held jointly and the adjustment of litiga- 
tions arising therefrom; rights of possession; the administration of 
the laws concerning the preservation of forests, fields, game, fish, and 
riparian rights; the regulation of drainage and the construction of 
dikes; the state studs; the formation and superintendence of institu- 
tions for agricultural education; the control of agricultural societies; 
and the general encouragement of agriculture and rural economy. 

This Board is composed of a President appointed by the Minister 
of Agriculture, and taken, when possible, from among the Council of 
his Ministry; a Secretary General, likewise residing at Berlin, Coun- 
sellors of Ministries, whose duties embrace certain agricultural and 
industrial affairs; scientific men, learned in national economy including 
statistics, in technology and natural history; practical agriculturists 
and other gentlemen residing in the provinces, who act as corre- 
spondents of the Board, and may be called together to advise in its 
deliberations. Other gentlemen, adepts and experts, are also called 
upon when necessary, to submit their views in writing, or other- 
wise, upon subjects of paramount importance. These may be called 
the ordinary members, while the respective Presidents of the Central 
Agricultural Associations may be termed the special or extraordinary 
members of the Board. 

The Secretary General has charge of the record, and conducts the 


correspondence. He has charge, also, of the Technical Central Bu- 
reau, and of the museum of collections. He also compiles information 
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from all accessible sources, and is the editor of the Annals of Agricul- 
ture. 

~The Board makes an annual report to the Minister on the condition 
of agriculture, with an expression of its views thereon. 


_Unirep States or America.—The Agricultural Division of the 
Patent Office comprises as its personnel a superintendent; four clerks, 
including translators and writers; and a curator or gardener, and as- 
sistants; and its average annual expense for the last three years 
has been about $53,000, including the distribution of plants. 

I should be wanting in fidelity to the trust reposed in me were I 
not earnestly to urge a more efficient encouragement to this great 
basis of all prosperity. The enlarged organization I have proposed 
is indispensable to the prosperity of our country; and the consum- 
mation of such a creation is an achievement in which man may well 
be proud to engage. 

That the great interest of agriculture should be mice suitable 
representation in the Government appears as an anomaly, and indi- 
cates a want of appreciation of the true state of our civilization. The 
present embryotic organization owes its existence to ideas of expe- 
diency expressed in the form of an annual grant to collect and distri- 
bute seeds and cuttings and information on their culture. That it 
should prove inefficient for the accomplishment of great and far-seeing 
enterprises is necessarily incident to its limited foundation and unstable 
tenure. The remedy is with the American people and their legislators; 
and it is confidently believed that, as the members of the great pro- 
ducing family become imbued with these truths, they will manifest 
their opinions-by firm and vigorous action. An adequate organiza- 
tion and corresponding appropriations will be greeted throughout 
the land with the approving response of millions. A Department estab- 
lished under such auspices for the benefit of the paramount agricul- 
tural interest of the country, should be separate and apart from all 
influences other than those prompted by the highest regard for the 
public good, unobtrusive in its conduct as in its nature, and hav- 
ing truth for its object. It should endure untrammelled, and free 
from all partisan considerations. It should know no section, no lati- 
tude, no longitude. It should be subservient to no party other than 
the great party of production. 

In the early stages of the formation of this Government it was not 
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to be expected that a Department of Agriculture would be established. 
In the records of the colonial history of this nation, there are indica- 
tions that something was done for the encouragement of this pursuit. 
As the necessity more and more pressed upon the people, sheep, as 
well as the fruits of the earth, were guarded from their natural 
enemies by premiums or bounties for the destruction of the depre- 
dators, and numerous intimations were given by way of recommenda- 
tion calling the attention of farmers to their own interests, intimately 
associated as these were with the public welfare. The pressure of 
emergencies during the Revolution was not friendly to the prosecu- 
tion of measures encouraging to agriculture, although most of the 
great leaders were cultivators of the soil. Population was then 
sparse, and the wants of men were easily supplied from their wide 
acres on the fertile domains of a virgin continent. The necessities 
of the new Government, too, were those produced by war and revolu- 
tionary events, and had to be met at once. Hence the appointment 
of Secretaries of War, of the Navy, and of the Treasury. For our 
Foreign relations, a Secretary of State was then needed; and, as other 
wants became imperative, with the return of peace and the increase of 
population, a Postmaster General, and new Departments with their 
Bureaus, a Secretary of the Interior, an Attorney General, a Commis- 
sioner of Lands, of Pensions, of Indian Affairs, of Patents, of Customs, 
and of Public Buildings were called into existence. 

Gradually, as the country advanced, and the vast forest fell before 
the axe of the hardy pioneer, and the broad prairies felt the hand of 
the immigrant scattering abroad the seed-corn and grain borne fur- 
ther and further from the East to the West, a new spirit of agricul- 
tural enterprise started into life; and societies have hence sprung 
into existence all over the land. Great credit is due to these, and to 
many an intelligent farmer and planter for their zeal and practical 
adaptations to secure and extend a higher state of culture, as well as 
to the periodicals and public journals wholly or partially devoted to 
this subject and to those arts and sciences intimately connected with 
its progress and improvement. 

The public desires have been naturally directed to the General 
Government for its fostering aid and such encouragement as it may 
rightfully give. With its wide domain, its resources of information 
far and near, and its ability to present to the people accurate knowl- 
edge of the best productions of foreign culture, the agriculturists of 
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the country have everywhere felt that they had a claim upon it for 
all that might be done to promote the efficiency both of reli 
effort and of personal or individual enterprise. 

From this conviction the Agricultural Division of the Patent Office 
has arisen, At first, a mere clerkship charged with the duty of 
gathering agricultural statistics and having them printed in the report 
of the Commissioner of Patents, with various statements of the con- 
dition of agriculture, together with the disbursement of a trifling 
appropriation.for the distribution of seeds, it has increased with the 
demands of the agricultural people to the large proportions of a 
Bureau. Its Report in 1842, consisting of less than 20 pages, and 
embraced in the same volume with the Report on Mechanics, has 
been gradually enlarged, and now forms a separate volume of useful 
and scientific matter. The distribution of seeds, though in some 
instances influentially opposed because misunderstood, has grown in 
favor with intelligent and patriotic agriculturists, and the demand 
for plants and seeds introduced from foreign countries has become 
general and urgent, and their propagation has already conferred 
incalculable benefits upon the country. 

These operations are a necessity of the time. They form the 
connecting link between the hitherto forgotten farmer and the Gov- 
ernment. Through the commerce of the country, they are to aid 
the great interest of agriculture by the purchase and introduction of 
new varieties of seeds from other countries, and the interchange of 
those native to it, but neglected, and hence requiring renewal in our 
climate. Information from every ayailable source, at home and 
abroad, is collected, and disseminated, as the seeds are, gratuitously. 
The farmer ahd the planter are thus encouraged in their experiments, 
while this Division becomes a. means of communication with the 
governments and peoples of all lands, providing what may be suitable 
for their soils and climates, strengthening our friendly relations 
with them, and at the same time using its official power and influence 
to obtain whatever may advance the agricultural interest of our own 
country. 

At the time when our Government was organized, the art of agri- 
culture was mere empiricism. The natural laws by which asuccessful 
practice is governed were not known: for the nature of substances, 
their true history, and the part they perform in producing and sustain- 
ing life, were unknown. Itis only within the last quarter of a century 
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that science has vindicated its true position. Without it there is no 
help for agriculture. All history teaches us that sterility and 
depopulation, and changes of locality by civilization, are the conse- 
quences of governmental neglect to sustain this great branch of 
industry. At the present period no man can hold himself guiltless 
who ignores its importance or withholds that fostering aid without 
which a disappearance of population must surely ensue ; and such 
governmental improvidence and neglect of individuals must lead to 
wretchedness and death. No nation can prosper without progression 
in this branch of industry. 

It is the duty of the Government to care for its domain—the joint 
property of the people, and the nation’s hope. . 

All our vast domain is indeed far from being capable of cultivation ; 
but there are means in science, if properly invoked, by which millions 
of acres that, remaining under their present condition, will forever 
be unoccupied, might be brought to a state of fertility. Our swamps, 
now fruitful only of disease, might be made to perform the most 
important of duties. Our uplands are being rapidly exhausted and 
abandoned to further waste. We cannot calculate our loss in worn 
out lands, but if we would form a faint conception of its immensity, 
let us make an effort to estimate the amount of money that would be 
required to put each acre in the condition of fertility in which it was 
when first occupied. But the day is not far distant when thousands 
of square miles of uplands will cease to be cultivated, and when the 
population of vast regions will be restricted to the alluvial and the 
marl formations. 

In the North and in the South the soils have been wearing out 
through the reckless nature of our system of cultivation, and the cry 
now is, What shall we do to meet this difficulty? Agricultural 
societies, associations, clubs, and libraries, are everywhere organized; 
and agriculturists generally, though conscious how much good has 
been done by the efforts put forth, are yet aware how insufficient 
in some respects their unaided work is, and turn to the Government 
for the might of its countenance and codperation. Wanting aggre- 
gated capital and the science which capital can command, they justly 
demand this codperation of the Government as a right. 

A glance at the various duties thus far embraced and performed in 
the agricultural agency intrusted to my care may help to forma 
better judgment of what further development it admits for increased 
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usefulness: by the enlargement of its means. With the moderate 
appropriations heretofore made, it is admitted that vast benefit has 
already resulted to the country from its operations. Taking these 
results as the means of estimating what a more liberal patronage by 
the National Legislature, such as lies within its province to confer, 
might have accomplished, it may well be doubted that any method 
of furthering the public welfare promises better to reward the earnest 
attention of those who have it in their power, if they feel it to be 
their duty, to promote an interest on which so largely depends the 
means of sustenance and comfort of our people for generations to 
come. 

‘The distribution of secds of ordinary character is not alleged to 
be hecessarily an object of governmental duty ; yet, so far as here- 
tofore practiced, it has been attended with undoubted good. New 
varieties of vegetables have been introduced; valuable plants not 
known in the country have been naturalized with decided advantage 
to the entire community; while the crops of cereals have been vastly 
improved. 

A large proportion of the limited appropriation made by Congress 
for the fiscal year ending June 30, 1860, for the collection of seeds, 
was disbursed in the purchase of tea seeds, in the construction of 
propagating houses for their reception, in the expenses attend- 
ant on their distribution, and in the preparation of the annual Agri- 
cultural Report. It was therefore impossible to procure seeds and 
cuttings for general use, as before. 

It is believed, however, that the money so expended will prove a 
judicious investment. Thirty-two thousand healthy plants have been 
disseminated among gentlemen who had expressed a desire to expe- 
riment with them; and of that amount fully two-thirds were for- 
warded to planters residing south of Virginia and Kentucky. There 
will be eight thousand more rooted cuttings for distribution this 
winter; and it is contemplated to continue their propagation to a 
large amount each year in order to supply the continued demand, 
and thus insure a fair trial of the tea plant in our country. 

It is confidently hoped that by substituting machinery and steam 
power for the tedious and laborious Chinese mode of preparation 
exclusively by hand, tea may be extensively manufactured here, and 
even become an article of export, especially as the necessary care 
and Jabor in the process is better suited to the weakly and young, 
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who are unfitted for the culture of cotton and tobacco, and the heavier 
duties of the plantation. 

In Assam there is a variety of the tea plant said to be of vie 
growth than the usual Chinese, and its leaves bring a higher price 
in the English market. It may be advisable at an early day to pro- 
cure a supply of the seed to ascertain their adaptedness to our climate 
and soil. 

The appropriation made by Congress for the fiscal year ending 
June 30, 1861, will enable the Agricultural Division to extend its 
operations and usefulness by procuring and propagating various 
economical, medicinal, and useful plants, which it has been difficult 
heretofore to introduce with any prospect of success. By judi 
cious changes the propagating houses connected with the garden of 
this Office have been better adapted to the general purposes in view. 
The garden, as far as it would admit of it, has been laid out with 
taste, and when planted with useful and ornamental shrubs and trees 
will present an attractive appearance. If enlarged and properly 
located, it may become an ornament to the capital, an object of utility 
to the country, and of general interest to the world; but the ground 
at present appropriated to propagation is not suited, either in extent, 
in position, or in the nature of the soil. Other grounds should be 
selected for the purpose, for in no other manner can an equal amount 
of money be so advantageously employed. . 

The introduction of foreign plants and their acclimation are not 
more important than that many indigenous plants, now uncultivated, 
should be subdued and applied to our use. But neither of these 
projects can be satisfactorily consummated without skill and knowk 
edge. The procurement of valuable foreign plants and cuttings is 
not unfrequently attended with much trouble and expense; yet their 
indiscriminate distribution, often among persons not acquainted with 
the requirements for their successful acclimation, has been, and must 
continue to be, attended with the loss of time and of money, and 
with the impairment of the public confidence in enterprises other- 
wise full of promise and beneficence. Had the recently imported 
tea seeds been distributed, on their arrival upon this continent, the 
experiment would have entirely failed, as in former instances, with 
respect to the cork acorns, for example, wherein, with but few excep: 
tions, the whole distribution was lost, while those planted in the 
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Propagating Garden, with scarcely an exception, have been devel- 
oped into vigorous plants. With suitable grounds and houses, and 
apposite appurtenances, the successful introduction of a single speci- 
men will usually insure any desired number of plants, and the object 
is thus gained forever. These necessary adjuncts, while advancing 
the agriculture of the entire country, may also be made economically 
subservient to supplying all the ornamental trees requisite for the 
\ public grounds of the District of Columbia, and of the entire country. 

Considering the nature of the duties which should fitly devolve 
upon this Department, it would seem eminently proper that the ad- 
‘ministration of these public grounds should be intrusted to its care 
and attention. It is, indeed, a matter worthy of consideration 
whether the best interests of the country would not be promoted by 
bringing all the public lands under the control and immediate super- 
vision of such a Department. There are questions of serious import 
connected with the management of these lands which may not longer 
be postponed without sinister and momentous detriment to the future 
welfare of the country. As is elsewhere intimated in these remarks, 
the mineral wealth of the nation, so intimately connected with its 
agricultural prosperity, demands the highest and most intelligent 
offices of the Government, guided by the lights of science. These great 
national resources cannot be neglected with impunity; they demand, 
more than any other portion of the nation’s dependencies, other cares 
than they have received; and this interest could not be placed in 
better keeping than under a Department of Agriculture of ample 
capacity and power. 

Through our consular and diplomatic agents it is possible to intro- 
duce into the United States every ornamental and useful plant, and 
every animal, bird, and fish, valuable for its special qualities. 

A large sum has been applied’ to the purchase of seeds abroad. 
The Superintendent was instructed to proceed to Europe to make 
the necessary selections, to obtain them on the most advantageous 
terms, to ascertain the safest manner of transporting them to this 
country, and to procure such information relative to agricultural 
matters as would be likely to interest and benefit our country. 

. The seeds, cuttings, &c., so obtained, will be forwarded from their 
respective localities as soon as they shall be in a condition to bear 
transportation. Seeds have been procured from Poland, Algiers, 
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and the borders of the Black sea, where the climates appear adapted 
to the production of the grains most sought after by our farmers. 

The Department has also given great attention and encouragement 
to the cultivation of the native grape, and the manufacture of wine 
therefrom; and there can be no doubt that its oRerOns have had 
considerable influence in causing many intelligent persons to engage 
in this important branch of industry, from the success of which, it is . 
believed, improved physical and mental health, as well as increased _ 
wealth to our people, may be expected. It is, indeed, certain that 
thé native grape may be introduced and cultivated with success in 
those regions which have become exhausted by over-cropping with 
other objects of culture. 

Cuttings of superior native vines have been received from cultiva- 
tors and amateurs. These will be propagated with care, and will 
afford interesting opportunities for making experiments in hybridizing | 
with foreign or other unacclimated varieties. 

- An assortment of seeds and cuttings collected by Rev. Dr. Barclay 
in the Holy Land have likewise been received, and a portion of them 
distributed. The last shipment contained some articles which will 
be sent to the Southern States in time for their early spring sowing. 

The effort to procure alive a few swarms of the Italian Bee, ‘‘ Apis 
Ligustica,’’ has been unsuccessful, owing to inattention to the instruc- 
tions given by the agent of the Office. It is expected that the loss 
will be repaired. 

Not many years ago the cotton plant was little better than a mere 
weed. It now vivifies the commerce of the world. The silk worm 
is an introduction of immense emolument to France. New varieties 
have been acclimated in that country which feed on the-oak, the 
ailanthus, and the palma christi; and it is expected that their pro- 
duct can be manufactured at prices so low as to bring it into use in 
making sails for vessels, and for other common purposes. 

The importance of domesticating the buffalo was brought to the 
attention of the Agricultural Division of this Office by the Hon. E. 
Thayer, Chairman of the Committee on Public Lands of the House 
of Representatives, in a letter to the Secretary of the Interior, ac- 
companying a communication from Colonel Daniel Ruggles, U.S. A., 
together with a proposed resolution. The following is an extract 
from the reply submitted to Congress upon the subject: 
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“It is beyond a doubt that the buffalo, which once roamed over 
this entire continent, has gradually disappeared from his former 
haunts, and is now restricted tothe most distant prairies of the 
Northwest, and the gorges of the Rocky Mountains. Judging from 
the past, and. the active causes leading to inevitable extermination, 
the continuance of this animal, without the aid of domestication, is 
certainly questionable. 

‘‘The buffalo has ranged as far north as Slave Lake, in latitude 63° 
to 64°, and as low as 33° in New Mexico; and it would be rash to 
say that any part of this continent has been unfrequented by him. 

‘The buffalo is too well known to require any special description 
of its appearance or habits. In its osteology there is a marked dif- 
ference from that of the ox species as found in every part of the 
world, the buffalo having fifteen ribs on each side, while the common 
ox has only thirteen. The civilized man, equally with the savage, 
appears to have pursued a course of wholesale slaughter, more for 
pleasure than for the satisfaction of his wants. 

‘*Perhaps no animal with which we are acquainted possesses such 
remarkable properties or qualities. His migratory habits and fitness 
for great extremes of heat and cold are the results of ‘natural selec- 
tion and the struggle for existence’ for untold centuries, by which 
he has arrived at a vigor of constitution, fleetness, and muscular 
strength rarely, if at all, met with in the ox tribe. These are qual- 
ities of great value which cannot be disregarded, and particularly 
when we consider the direct and indirect advantages that judicious 
crossings of domestic animals have bestowed upon civilization to an 
extent not to be calculated. 

‘A full-crown male buffalo will weigh from 1,200 to 2,000 pounds, 
and even more. In winter, his whole body is covered with long, 
shaggy hair, mixed with much wool: on the forehead this hair is 
a foot long. The Indians work the wool into cloth, gloves, stock- 
ings, &c., which are very strong, and look as well as those made from 
the best sheep’s wool. The fleece of a single animal has been found, 

-according to Pennant, to weigh as much as eight pounds. 

‘The dressed buffalo robe is esteemed everywhere on this conti- 
nent and in Europe. It is used by the Indians in lieu of blankets for 
clothing, and as a covering to their habitations. In the North and 
Northwest it is an indispensable accompaniment to the traveller. 

‘“‘The flesh has been extolled by those who have eaten of it, and 
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& 
bears the same relation to beef that venison does to mutton ; and all 
concur in their praises of the hump as cs rich, tender, savory, 
and never cloying. : , 

‘“‘The hoofs and horns are converted into cups, spoons, powder- 
flasks, &c., while the bones, independently of other uses, when broken 
and boiled, yield an oil or marrow which is used for culinary pur- 
poses ; and one animal has given as much as 150 pounds of tallow. 

‘For military purposes, the buffalo, if domesticated, would appear 
to be particularly adapted, perhaps more so than any other animal, 
not excepting the camel. His great endurance, fleetness and strength 
would make him efficient as a beast of burden and for draught ; and 
when no longer needed, he could be slaughtered for food. 

‘Tf, by crossing the buffalo upon our domestic stock, we could gain 
the qualities of fleetness, strength of constitution, and muscular vigor, 
with the chances for properties not to be calculated in advance, such 
results should not be undervalued. Neither should we lose sight of 
the possibility of the cross proving free from those diseases and epi- 
demics which occasionally make such havoc among our domestic cattle. 
An indigenous race may be expected to possess, in this respect, spe- 
cial qualities which would render a cross with it highly advantageous. 

‘‘The domestication of the buffalo has been aecomplished to a 
limited extent in more than one instance ; and its feasibility is placed — 
beyond a doubt by the experience of Mr. R. Wickliffe, of Kentucky, 
who has bred and crossed them with our native cattle. Any experi- 
ments, to be reliable, should extend over a series of years, and would 
be attended with considerable expense ; and it is believed that an 
enterprise of such great magnitude demands the constant and vigilant 
attention of intelligent agents, to whom it should be committed as a 
special charge.” : 

In the progress of arrangements for the further extension and 
development of the Agricultural Division, it is deemed advisable 
to commend to the consideration of the Agricultural Societies of the 
country @ more intimate union and a more decided coéperation on 
their part with the General Government in the great work of agri- 
cultural improvement. 

Our country is vast, its climate is varied, its soils are diversified, 
and its products are of many kinds. This codperation, therefore, 
cannot fail to be productive of salutary results ; and since the Agri- 
cultural Societies are composed of intelligent persons in the respec- — 
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tive communities, who can readily understand the advantages of this 
means of promoting their own prosperity and the general welfare, 
application is made to them in this behalf. — 

Though the life of a nation may be counted by centuries, its present 
existence is always dependent upon the annual production of the 
soil. Without fertility, neither population nor civilization can abide. 
It is vain to expect that lands once worn out may be recuperated at 
will. Many who now live have seen individuals enriching themselves 
by exhausting the soil at the expense of the nation, and passing to 
their progeny untenable estates. 

The land is for the good of all. Fertile soils wete given to the 
nation as a trust, and are dispensed by the nation to the people to 
be used, butnotabused. Fertility, the nation’s endowment and hope, 
should hence be maintained; and, in order that the public at large 
may be impressed with these truths, and that the agricultural portion 
of the people may be brought into active codperation with the Gov- 
ernment, the aid of Agricultural Societies is thus invited in procuring 
agricultural statistics and reliable information upon subjects affecting 
agriculture, by which the whole community may be benefitted and 
civilization advanced. 

This object may probably be best attained by the adoption of a 
system for the guidance of individual members of Societies in col- 
lecting facts in relation to every branch of interest to the farmer and 
the planter, and in reporting them at stated intervals—quarterly 


would be most judicious—to each State Society for its information, 


for publication if desired, and especially for transmission to this 
Office for elaboration and subsequent use. A summary of the condition 
of agriculture in every part of our country may, in this manner, be 
obtained, of material benefit to all, from the nature and reliability of 
its facts and the medium and regularity of their publication. 

We have now a population exceeding 30,000,000, and an area of 
land of more than 3,000,000 square miles. It is the duty of the 
sovernment to care for this immense property, and to prevent exhaus- 
tion of the soil and depopulation. This can be done by diffusing 
agricultural knowledge, and by procuring new plants, and bringing 
into notice and successful cultivation those which may be unknown 
or uncultivated; by the introduction of new animals, valuable for 
their wool, their flesh, or other qualities; of birds, useful for their 
eggs, feathers, or flesh; of fish that do not naturally inhabit our 
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rivers, or which may have ceased to exist. To effect these great 
ends, it is not necessary to spend a large amount of money. It may 
be done without risk, and ata much less cost than is supposed by 
many. 

The duties to be performed by this agency of the Government are 
onerous and responsible, and would be still more so if the views sub- 
mitted in this paper were carried out. Among these present and 
contemplated duties I would mention the following: 

1. An organized correspondence with the Agricultural Societies of 
the United States, and with the learned societies of the civilized 
world, would elicit correct statistical information which could not be 
collected in any other manner, and which would be of untold interest 
and advantage to our country and the world. 

2. The publication of a Report on the subject of Agriculture, in 
which information could be authoritatively presented and diffused, 
would be of the greatest value. 

3. The study of unknown indigenous plants for familiar cultivation 
in our own country, many of which may doubtless prove an addition 
of the greatest importance to our wealth. 

4, Entomological investigations into the nature and history of the 
predatory insects which have proved so injurious to our crops of 
cereals, fruits, &c., and also to timber. 

5. Questions of the highest moment and variety, connected with 
agriculture, requiring chemical aid and investigations in the field as 
well as the laboratory. 

6. Familiar examples of special modes of culture, such as irriga- 
tion, might be put into operation and opened to the examination and 
study of the public, who would thus have ocular demonstrations of 
the methods of renovating lands, of keeping them in a constant state 
_ of fertility, and of producing crops which cannot be obtained in any 
other way without further outlay than by the use of water. Thousands 
of acres in the South, now waste and entirely unproductive, might by 
such means be brought to produce large crops of grass, which cannot 
be grown in our southern climate as the lands are now cultivated. 
That which is looked upon as impracticable would thus become 
feasible and profitable by means of irrigation. 

7. The stocking of our rivers with fish such as do not live in them 
is a matter of great interest, and can only be carried out by the Gov- 
ernment. We may judge of its importance when we understand that 
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one million brood of salmon, without special attention or care, will in. 
two years produce ten millions of pounds of the most healthful food. 

This subject has not only attracted the attention of European govern- 

ments, but it has been repeatedly carried into successful operation 

there, and, upon a limited scale, ina section of this country. 

These, with other subjects, necessarily come under the considera- 
tion of the Agricultural Division. 

A celebrated statesman has remarked that ‘‘Agriculture feeds us ; 
in a great measure it clothes us; without it we could not have manu- 
factures, and we should not have commerce ; they will stand together ; 
but they will stand together like pillars, the largest in the centre, ' 
and that is agriculture.’’ 

By calling in the aid of science, and by the introduction and accli- 
mation of new and valuable plants and animals, new sources of wealth 
are created and new industrial occupations are opened up for an 
increasing population, while our home markets are improved and we 
become less dependent upon other countries. By organizing with 
distant nations a system of exchange of the most useful and best 
developed productions within the limits of their respective climates, 
the Agricultural Division will be performing a most important 
duty, and one which cannot fail to be highly beneficial to our country. 
Foreign governments have expressed a willingness to promote this 
object. Many of our diplomatic and consular agents are equally de- 
sirous of showing their appreciation of the importance of this work, 
and have proved it by forwarding, together with various useful seeds 
and plants, interesting information which can be advantageously laid 
before our people. 

The duties of a chemist in connexion with this division are 
most important. We should be able to give information upon all 


questions of general interest relating to agriculture, as connected 


with the sciences, such as the analysis of soils and of all other sub- 
stances, the effects of geological formations on soils, and the compo- 
sition of the divers,mineral substances. In the yearly Report it is 
important to give a summary of the advancement of this science con- 
nected with agriculture, and for this he should have the acquirements 
which would enable him to discriminate with accuracy. But there are 


‘many other branches of knowledge, most of them having a direct in- 


fluence upon the agricultural prosperity of the country, which would 
fall naturally into the class of duties assigned to his Office, including 
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metallurgy ang the development of the mineral wealth of the country, 
subjects much neglected to the manifest detriment of the prosperity 
of the country. Other nations consider them of such consequence 
that they have public schools to instruct in these branches, under the 
immediate jurisdiction of the government. If we cannot do this, 
much good may yet be done in indicating what has failed and what 
has succeeded in other countries, and thus making the time and 
attention bestowed on them there subservient to our advantage. 

In many ways the government would receive direct benefit from 
the establishment of an efficient chemical laboratory. In the selection 
of the materials of which the public buildings are constructed grave 
errors have been made. The Executive Mansion, the old or central 
portion of the Capitol, of the Patent Office, and of the Treasury 
Department are instances in point, their walls now decomposing and 
disintegrating, and requiring the constant use of paint to preserve 
them from destruction. This would have been avoided had there 
been an officer of the Government competent and authorized to indicate 
the defects and advantages of the different materials. Such considera- 
tions always precede the creation of public buildings i in Europe. A 
material may answer for one construction and be entirely unsuited to 
another, or it may be useless i in any edifice. Not only in regard to 
the public buildings, but to all other works, is advice of this nature 
important. Certain rocks undergo decomposition in contact with salt 
water. Itis therefore necessary that science should aid in designating 
those proper to be used in works in which durability is so Fevot a 
consideration. The durability of the timbers of our vessels of war, . 
and the appropriateness of the paints applied for their preservation, 
have engaged the attention of the Government and called into requi- 
sition the judgment of enlightened men ; but surely there would be 
advantage in having a responsible antheniae at hand to consult on such 
subjects as each successive case is presented, rather than confide in 
less responsible yet more interested parties. The. adaptedness of 
various kinds of iron to certain uses is also an important subject 
within the range of duties committed to such an officer. — It is true 
that the architects, the civil engineers, the naval con tructors and 
engineers, and the engineers of our army have all approver themselves 
well in the judgment of the world ; but it may be affirmed with equal 
confidence that the suggestions hereif made, and attempted to be 
enforced by these remarks, will meet with a peculiarly approving 
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response from the intelligent and accomplished officers of the classes _ 

named, all of whom fully appreciate the pie to which the 
Government is subjected from the want of a properly constituted and 
appointed laboratory of chemistry and metallurgy. But the primary 
necessity for such an establi ment i is in its connexion with agriculture. 
No true assistance can be given to the farmer in which the results of 
chemistry do not bear a part. The extraordinary progress which 
agriculture has made within a quarter of a century is due toit. The 
prospects for advancement in that vast interest are greater now than 
ever before, and their realization will doubtless lead civilization to 
the goal most ardently desired by the majority of mankind. 

I have already shown that the want of a proper understanding of 
‘the nature of the soil, and of the arts based upon its cultivation, is 
the cause of the eee A spoliation of so much of our land in this 
country ; and throughout the world. As the science of chemistry takes 
cognizance of the properties of all substances, and of their action 
upon each other, its varied and multiplied connexions with all that 
appertains to agriculture is without limit.. 

_oapcular attention has been paid to the management of this Divi- 
sion, and the improvement of the work performed. Large masses of 
letters and documents, the accumulation of years, are being classified 
and arranged for reference and use. Books better suited to its 
requirements have been opened, and the work systematized and 
simplified through the skilful labor of assistants, whose capabilities 
and fidelity it is alike my duty and my pleasure to commend. 

_ How far it is accordant with the true interests of the Patent Office 
and with the rights of inventors to continue the administration of 
agricultural affairs under the gis of that Office ; how far it accords 
with ‘verity to hold the Commissioner of Patents to responsibility 
before the country and the world for the pening co of duties of 

which i in 1 the nature of things he cannot be cognizant, for the expres- 
sion of opinions “he cannot have matured, and for the promulgation 
of scientific discoveries in fields his accustomed pursuits have seldom 
or never permitted him to traverse, are regarded as proper and im- 

rtant inquiries at the present era, without respect to the converse 
ie several propositions implied, namely, that operations that are 


: 3 AGRICULTURAL REPORT. 


sua generis should not be embarrassed by incongruous alliances, but 
that the labor and responsibility involved, and, it may even be added, 
the honor of all creditable achievement, should fall upon the real 


agents in their consummation. 
Pi magia G. CLEMSON, : 


Superintendent of Agricultural Affairs of the United States. 
JANUARY 29, 1861. 
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The collection of the agricultural statistics of a country is of such vast and manifest 
importance that the following circular and accompanying questions were prepared and have 
been distributed to all the agricultural societies in the books of the Agricultural Division. 
It is hoped that it may induce, on the part of agriculturists generally, increased attention 


to the necessity of observing and noting every fact bearing upon the productive resources . 


of the country: 
AGRICULTURAL Division Unirep Srates Parent Orrice, 
December 15, 1860. 


Sir: In the progress of arrangements for the further extension and development of the 
Agricultural Division of this Office, it is deemed advisable to commend to the consideration 
of the agricultural societies of the country a more intimate union and a more decided 
co-operation on their part with the general government in the great work of agricultural 
improvement. . 

Our country is vast, its climate is varied, its soils are diversified, and its products are of 
many kinds. This co-operation, therefore, cannot fail to be productive of salutary results; 
and since the agricultural societies are composed of intelligent persons in the respective 
communities, who can readily understand the advantages of this means of promoting their 
own prosperity and the general welfare, application is made to them in this behalf. 

Though the life of a nation may be counted by centuries, its present existence is always 
dependent upon the annual production of the soil. Without fertility, neither population 
nor civilization can abide. It is vain to expect that lands once worn out may be recuper- 
ated at will. Many who now live have seen individuals enriching themselves by exhausting 
the soil, at the expense of the nation, and passing to their progeny untenable estates. 

The land is for the good of all. Fertile soils were given to the nation as a trust, and 
are dispensed by the nation to the people to be used, but not abused. Fertility, the nation’s . 
endowment and hope, should hence be maintained; and in order that the public at large 
may be impressed with these truths, and that the agricultural portion of the people may be 
brought into active co-operation with the government, the aid of agricultural societies is 
thus invited in procuring agricultural statistics and reliable information upon subjects 
affecting agriculture, by which the whole community may be benefited and civilization 
advanced. 

This object may probably be best attained by the adoption of a system for the guidance 
of individual members of societies in collecting facts in relation to every branch of interest 
to the farmer and the planter, and in reporting them at stated intervals—quarterly would 
be most judicious—to each State society, for its information, for publication, if desired, and 
especially for transmission to this Office for elaboration and subsequent use. A summary of 
the condition of agriculture in every part of our country may in this manner be obtained 
of material benefit to all from the nature and reliability of its facts and the medium and 
regularity of their publication. 

If these suggestions shall receive the approval of each State agricultural society, it is 
recommended that the County agricultural societies be requested to appoint a committee of 
one or more gentlemen deemed fitted for the important work proposed; and, to facilitate 
their labors, a series of questions has been prepared and is hereto appended. 


I have the honor to be, yours, very respectfully, ; 
THOMAS G. CLEMSON, Superintendent. 


§. T. Suuczrt, Esq., Acting Commissioner of Patents. 


INTERROGATORIES RELATIVE TO AGRICULTURAL STATISTICS. 


‘ Area of county in square miles and acres? 
Number of inhabitants to a square mile? 
What is the relation of land to sea-level? 
Assessed value of real and personal estate? 
Number of acres improved? 


~ Number of acres unimproved ? 


Cash value of acres improved ? 
Cash value of: acres unimproved ? 

-Maximum and minimum of farms, exclusive of buildings? 
Value of farming implements and machinery ? 


a 
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Number and value of live stock ? 
Names of staple crops? 
Quantity of each? 
Value of cach? ” 
Acres of land worn out? 
Cause of sterility ? 
_ What manures are applied? p 
_ What is the character of the soil and the underlying rock? 
- What minerals abound ? 
What attention is paid to forest culture ? 
What to cultivation of medicinal plants and herbs? 
What to raising of seeds for use or sale? 
How many head of live stock lost by disease this year? 
* What the nature of the disease ? 
What grasses are most cultivated ? 
How many nurseries in the county? 
In how many stores are seeds sold? oe 
Value and quantity of seeds sold? 
How many agricultural warehouses? 
How many manufactories of agricultural implements? 
How many manufactories of drain-tiles ? 
Is draining much practiced? 
Is irrigation practiced? 
What crops are injured by insects, and to what extent? 
By what insects? 
Bee culture—number of hives and value of product? 
Will you please to say by what action the Agricultural Division of the United States 
Patent Office can best serve the cause of agriculture in your county? F 


OPERATIONS AT THE GOVERNMENT EXPERIMENTAL 
GARDEN, 


A suitable depository for plants designed to be introduced to the United States or dis- 
seminated throughout the land must be adequate to the following uses, viz: 

1. Receiving and preserving all seeds, bulbs, cuttings, and plants, obtained from other 
countries and from various regions of our own. 

2. Testing by culture the adaptation of plants ta various soils and climates. 

3. Determining by experiment the best methods of cultivating particular plants. 

4. Modifying the qualities of plants by hybridization and improved culture. 

5. Propagating plants preparatory to distribution. 

6. Packing, labelling, and despatching, by mail and otherwise, such plants, seeds, &c. 

The area of five acres in a central part of Washington, heretofore described as prepared 
for these purposes, is a part of the grounds reserved by the Government for ornamental 
uses; and its present application, combining both utility and beauty, is hence commended 
as judicious and economical until experience shall demonstrate the necessity of more ample 
and more eligible accommodations. 

A recital was given in the report for 1859 of a portion of the principal subjects of culture 
and propagation at this garden, which it is now proposed to resume and continue in the 
manner of a review of the various enterprises in progress. 

Tra.—Thirty-two thousand plants, propagated from seeds, were distributed throughout 
the United States in the period between September, 1859, and April, 1860. Little more 
can now be said of them than that, from Maryland to Louisiana and Texas, they are known 
to have taken root and prospered, though exposed to all the severities both of summer and 
of winter, except that there is reason to believe that very many have perished from the 
want of the ordinary care demanded by every tree in the first year of its growth; and with 
the additional exception, extraordinary as it may appear, that, in a number of instances, 
the plants were placed in the ground as received from the garden, with the moss and pack- 
ing around them, instead of being carefully divested of their coverings, and moistened 
before planting when found in a dry condition, and, of course, have never manifested any 
signs of life whatever. In the District of Columbia, plants properly attended to, though — 
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wholly unprotected, and though severely pruned, are full 18 inches high and 14 inches in 
the diameter of their branches; while in: portions of North Carolina and of Texas the 
growth has been even more vigorous. In the second year much greater progress will be 
made, wherever proper skill and attention shall be devoted to them. ‘The distribution in 
the spring of 1861 will consist of about 8,000 plants, all propagated from cuttings, and 
therefore capable of maturing earlier. It is purposed to send forth annually a like number 
thus produced, in order to replace losses and to supply the contiv.ued demand, until private 
interest shall discover in the enterprise an adequate incentive te its effectual prosecution. 

Grapes.—About 135 varietiesyof grapes are now in the course of experimental culture and 
propagation. Many of these are being fruited for the purpose of improvement by hybridiza- 
tion, mainly with the view of their adaptation to wine-making, especially by the amalgama- 
tion of native and foreign varieties, upon which process the hopes of intelligent cultivators 
of the vine now mainly rest. The following is a list of native grape vines to be distributed 
prior to April, 1861; all of them, except the Catawba and Isabella, being comparatively 
new varieties, and but little known in general cultivation, viz: / 


; ” 


NATIVE GRAPES FOR DISTRIBUTION. 


Catawba.—Though reputed to be of northern origin, this grape is probably a native of 
Maryland. It was first brought to public notice by Major Adlum, of Georgetown, D. C. 
The vine and foliage resemble those of the Isabella; it is prolific; berries medium, round, 
pale red, musky aroma; slightly pulpy; ripening late, it does not succeed well north of 
Pennsylvania and Ohio; it is the most general reliance for wine-making in the regions te 
whieh it is adapted. 

Concord.—Myr. E. W. Bull, of Concord, Massachusetts, produced this grape from the seed. 
It is one of the hardy, productive, and vigorous growers among native varieties, is not sub- 
ject to the attacks of mildew or dry rot, and prospers in all portions of the United States. 
The fruit is large, oval, black, sweetish, though pungent and musky, improving with the 
age of the vine; ripens at Washington in the latter part of August; and is a fair table 
grape, but more desirable for wine-making. 

Deélaware.—Whether this is a native grape or a seedling of some foreign variety is a con- 
tested point, but the general opinion ascribes it to native origin. It was brought into public 
notice by Mr. Thompson, of Delaware, Ohio, who is said to have traced it to Mr. Paul H. 
Provost, of Hunterdon county, New Jersey. It is, when perfected, the best flavored of 
American grapes. The clusters are small and compact; berries, small and round, light red, 
juicy, pulpless, and very sweet; is an excellent table grape, and will become popular for 
wine-making. It is subject to mildew; has proved a-slender grower in Washington, where 
it ripens late in August; but the testimony of cultivators is conflicting on this head. It is 
hardy, and adapted to the middle and northern States. : 

Diana.—Mus. Diana Crehore, of Milton Hill, near Boston, Massachusetts, produced this 
variety from seed of the Catawba. It was first brought into public notice by Hovey’s Magazine, 
im 1844. It is hardy, a strong grower, very prolific, and ripens even further north than 
Boston late in September, excelling its parent stock in these particulars. The clusters are 
of medium size and compact; berries, light red, small, round, sweet, and slightly pulpy. 
It keeps well throughout the winter, is valued for table use, and will become profitable for 
wine-making. For general cultivation it is one of the most desirable varieties. ; 

Hartford Prolific.—A seedling, originated at Hartford, Connecticut, by Mr. Steele. It is 
hardy, vigorous, and productive; clusters compact and of medium size ; berries round— 
aroma, slightly foxy; flesh sweet and slightly pulpy; ripens at Washington early in August ; 
is best adapted to the central and northern States. . : 

Isabella.—Originating in South Carolina, this well-known variety was introduced to the 
North by Mrs. George Gibbs, after whom it is named. It is an excellent variety for table 
use when cultivated north of Maryland, though inferior in its native South. It is prolific ; 
berries oval; when ripe, pulpy and sweet, with slightly musky aroma; large, black, with 
bluish bloom ; clusters, loose ; ripens at Washington in September. 

Rebeccea.—This grape was originated by Mr. E. M. Peake, at Hudson, New York, about 
1850, but was not brought into public notice until three or four years later. It grows well 
generally, but very rapidly for the first four years. The clusters ate from four to eight 
inches long, and tapering ; the berries of medium size, oval, green when shaded, of golden 
hue in the sun, very juicy, sweet, and pulpless, and suited for table use. It prospers south 
of Massachusetts—best, probably, in the latitude of Pennsylvania, where it ripens in Sep- 
tember. ‘The vine is somewhat subject to mildew. me : 

’ Union Village-—The Shakers, at Union village, Ohio, originated this grape from seeds of 
the Isabella. It was brought into public notice by Mr. Longworth, of Cincinnati, about 
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1854. It is best adapted to the central and northern States, growing vigorously, and pro- 


ducing very large berries in large and compact bunches; is pulpy, juicy, sweet; probably 


the best black native grape in cultivation. In Washington, ripens in September. 
FOREIGN GRAPES FOR DISTRIBUTION. 4 


The following list of grapes of foreign origin, to be distributed in limited quantities in 
the same period, is here given, explanations of their naege and individual characteristice 
being necessarily deferred. It may, however, be stated that they are all believed to be of 
tender constitution, and best adapted to regions south of Pennsylvania. They are wine 
grapes in their native countries, but are, as yet, cultivated only for table use in this country: 


Sweet Water, (Dutch. )—This grape has long been familiar to the graperies of the United 

States, and has been cultivated in vineyards as far north as Massachusetts, by means of 

» | laying the shoots on the ground as soon as the leaves are fallen, and covering them with 
straw or dry leaves. It is a medium grower; liable to every form of mildew when grown 

- in moist soils; prolific; clusters loose, shouldered, and of medium size; berries medium 
and round, very light green, pulpless, sweet, and watery ; a table grape of limited demand. 


Bakator. Hungarian, Muscatel, white. Hungarian. 
Chasselas, white. <‘‘ Puisin, blue. e 
Dinka, green. G Puxesin, blue. Be 
Dinka, red. Be ; Riner, red. “ 
Honey, white. 9 Rosas. ee 
Furmint. Ki Schenkem, white. Bs e 
_Katarka, blue. OG : Semedria. a 
Katarka, white. ‘ Sheeptails. # 
Keskecsocs. cS Silver, white. = 
Muscatel, green. ‘ Todar, white. Bd 
Muscatel, red. es Tokay. 3 
Muscatel, yellow. ‘ _ Tokay, white. a 


NATIVE GRAPES IN COURSE OF PROPAGATION. 


* * 
ft The following list embraces the varieties of native grapes now under experiment and in 
a course of propagation. They are, with few exceptions, adapted to culture in the northern 
~ and middle States, and most of them will prosper as far south as the Catawba or Isabella: 


—, seedling of the Concord: Fruit black and large; said to be superior to the parent 


‘stock. 
Henshaw: Red; sweet; medium size. 
Dracut Amber: Light red; medium; pulpy; agreeable flavor. 
Prollinger. 


| ae Lincoln Downer: Well-reputed. 
Sage Grape: Red; agreeable flavor. 


Bartlett. 
Plymouth: White. 
Ss Clinton: Black, round, small, sweet, juicy, somewhat pulpy; ripens early. 


——_, seedling: White, juicy, sweet, slightly pulpy; a vigorous grower. 

, seedling: Red. 

Black Fox: Large, juicy, pulpy; agreeable flavor, though tart; vigorous grower. 
Red Fox: Of like characteristics, but smaller. 

Mae Crystal: White, sweet, juicy, somewhat pulpy; medium size. 


Mustang: Black, small, pulpy; pleasant flavor; vigorous grower. 


Ky 


, seedling : Red, small, juicy ; agreeable flavor. 
.” : Purple, juicy, sweet; slightly pulpy; medium. 
Anbouing. , # ; 

Parker's Rocky Mountain Seedling. 

Wise. 

Tennessee. 


Herbemont: Red, juicy, sweetish, small; vigorous growth; (will not succeed, unprotected, 
north of Maryland.) e 


Devereaux: Purple, juicy, sweet; medium size; vigorous growth; (will not sueceed well 
south of Maryland.) 

Virginia / Red, large, pulpy; vigorous growth. 

Ontario: Black, very large, slightly pulpy, juicy; vigorous growth. 


* 
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Arrot: Red, medium size, juicy, slightly pulpy. 
Herbemont’s Madeira: Red, medium size, sweet; vigorous growth; (will not succeed, un- 
protected, north of Maryland.) 
Black September: Small, juicy, unproductive. 
Schuylkill. 
Early Frost: Black, medium; agreeable flavor; somewhat pulpy. 
Everett. ® 
~ Parker's Improved Isabella: Black. 
Raabe: Purple, small, sweet, prolific. 
Guesta: Blue, sweet, slightly pulpy; agreeable flavor. 
Currant: Black, small, sweet, juicy. 
To-kalon: Red, sweet, juicy, slightly pulpy; medium size. 
Brinkley: Black, small, juicy, somewhat pulpy. 
Ketchum: Black, sweet, slightly pulpy ; medium size ; vigorous growth. 
Franklin: Black, sweet, small, somewhat pulpy ; vigorous growth ; ripens.early. 
Grevaduly. -* 
Rulcender. ; «* 
Northern Muscadine: Red, foxy, sweetish, juicy ; clusters compact ; vigorous ; ripens early. , 
Woodford: Purple, juicy, pulpy, sweet ; vigorous growth. 
Wyoming: Black, juicy, somewhat pulpy ; vigorous growth. 
Emily: Pale red, juicy, sweet ; vigorous grower. 
Lenoir: Black, small, juicy, very sweet; vigorous grower; (will not grow, unprotected, 
at the North.) 
Baldwin’ s Lenoir : Like characteristics. 
Washita. 
Leogan: Dark blue; medium ; juicy, somewhat pulpy. 
Canby's August: Black, juicy, sweetish. 
Anna: White, juicy, sweet, slightly pulpy; a desirable variety. 4 
Saluda: Blue, large, juicy, somewhat pulpy ; very vigorous grower. 
Cassidy : White, sweet, juicy ; vigorous grower. 
Garigues: Dark purple, oval, medium, juicy, sweetish, pulpy. 
Scuppernong: Yellowish, large, round, sweet, pulpy ; vigorous grower. 
Elsinburgh: Black, small round, thin skin, pulpless, sweet and juicy. 


Clara. * . 
Louisa: Black, large, juicy sweet, somewhat pulpy ; vigorous grower. Ape as 
Biue Oporto: Dark blue; medium size, round ; juicy, sweet, somewhat pulpy. i 


ane. 

About thirty varieties, received without names from different parts of the United § 3, 
will be grown and fruited in pots at as early a day as possible; if then found super 
fully equal to the best varieties at present in cultivation, they will be nae and dis- 
tributed. * 


, seedling: White, medium, very sweet, juicy, slightly pulpy ; prolific. * : 


FOREIGN GRAPES IN COURSE OF PROPAGATION. 


The following is a list of grapes of foreign origin in course of experimental culture— i 
all of them pulpless : 

Traminer: German; medium size; red, sweet, round, delicious flavor. 

Sceedless: Egyptian ; medium, round, white, very sweet. ¥ 

Lady's Finger: Egyptian ; oval, very long and slender; delicious flavor. # * 

White grape: French ; large, round, sweet. 

Black Morocco: African ; large, round, sweet, fleshy. », 

Black Muscat of Alecandria: Egyptian ; large, oval, fleshy. wit Fs Ds 

White Muscat of Alexandria: Egyptian ; large, oval, luscious. Stele 

Black Frontignac: French; medium, round, sweet; clusters small. * ile 

White Frontignac: French ; medium, round, sweet; clusters small. > re 

Black Hamburg: Holland ; large, round, sweet; clusters large. oe ; 

Grizly Frontignac: French ; large, round, very sweet. % . ae ; 

Decan’s Superb: Large, round, white, sweet. 

Golden Chasselas: French; medium, round, luscious. 

Lisbon Red: Portuguese ; large, round, sweet. 

Black Prince: ; large, oval, black; clusters large. 

Hausteretto: German; large, round, red, sweet. 

Reine de Nice: Italian ; medium, round, white, sweet. 

Joslyn’s St. Alban’s: English ; large, round, white, luscious. 

Wilmot’s Black Hamburg: English seedling ; large, round, very sweet. 
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Cannon Hull Muscat: English ; very large, oval, luscious. 

Bowood Muscat: English ; medium, round, golden, very sweet; new variety. 

White Syrian: Palestine; very large, oval, sweet; clusters very large and heavy, and 
shouldered. 

Black Barbarossa: African ; medium ; round, sweet. 

Red Lombardy: Ytalian ; large, round, sweet. 

Santa Crux: Mexican ; new variety. i 

Golden Hamburg: English seedling ; medium, round, very sweet ; new variety. 

El Paso, No.1: Of foreign origin, but long cultivated in Texas; large, round, blue, 
sweet, flesh 

Et ‘Paso, No. 2: White; other characteristics similar to No. 1. 

Charlesworth Tokay: English ; medium, oval, white, luscious. 

Black Damascus: Palestine ; large, round, sweet; clusters large. 

Raisin des Carmes: French ; medium, round, red, sweet. 

Miller's Burgundy: French; large, round, black, sweet. ; 

. White Nice: Italian ; large, round, sweet; clusters large; produces sherry wine. 
West St. Peters: English ; medium, round, black, sweet. 
Zinfndal: Large, round, black, sweet. 


PLANTS FOR DISTRIBUTION. 


Oster Wittow, (Salix viminalis.)—This tree, though many years in culture in the United 
States, is unknown in many regions, and has therefore been selected for dissemination, 
especially in view of the fact that it will prosper wherever moist lands prevail, and near 
water-courses everywhere. About 2,000 plants were distributed in the spring of 1860; and 
8,000 are ready for distribution in the spring of 1861. 

- Caros Trex, (Ceratonia siliqua.)—The arrival of seeds and cuttings of this tree from Pales- 
tine was noted in the Report for 1859. It has been successfully propagated at this garden ; 
and a limited number of plants have prospered in the air in several situations south of Vir- 
ginia. About 8,000 plants will be distributed in the spring of 1861. Im addition to its 
desirableness as a producer of fruit, it will prove valuable in the southern States as a hedge 
plant when judiciously pruned. Rev. James T. Barclay, D. D., a Christian missionary from the 
United States, from whom this and other plants of Palestine have been received, writes as 
follows: ‘‘ This fruit is largely exported to Russia, where, as well as here, it is much 
esteemed as an occasional article of diet, and for a beverage brewed from it. It can prob- 


ably be raised in every portion of the United States south of Pennsylvania. No special 


directions are necessary for the management either of the cuttings or seeds. It is an ad- 
mirable shade tree.’’ 

SrssaBAN.—This is probably a variety of the Mimosa. It is an evergreen in Syria, and 
will doubtless prove such in the southern States, but a deciduous tree in the North. Doctor 

Barclay says it has a very delicate leaf and a pendent, globular flower, somewhat like the 

_ sycamore ball, and highly odorous. It isesteemed as an ornamental tree, but is chiefly valued 
as a hedge plant. It is believed to be a rapid grower. A limited number were distributed 
in the spring of 1860; 3,000 will be distributed in the spring of 1861. 

Sr. Jonn’s Wort, (Hypericum corymbosum.)—This shrub, though indigenous to the south- 
ern States, is but little known throughout the country ; yet it has proved hardy in the Dis- 
trict of Columbia, and will probably succeed still further north. Itis an ornamental shrub, 
blooming early in the spring. There will be a distribution of 3,000 plants in the spring of 


* 1861. 


Brrsery, (Mahonia repens. )—This brapmeaat evergreen shrub is indigenous to Texas, 
and somewhat known in various sections of the country. It is of vigorous growth and 
blooms early in the spring ; the flowers are yellow, and succeeded by red berries, which re- 
main throughout the winter. 

Sroxg Piye, (Pinus pinea. )—This tree, though common in Syria and in Southern Europe, 
is but little known in the United States. It is of loose growth, with straggling pendent 

hes ; the foliage handsome, of bluish tinge. It yields large seeds in great abundance, 

rch? are used as occasional food by the peasantry of the countries in which it grows. A 
small number of plants were distributed in the spring of 1860, and about 1,000 will be sent 
out in the spring of 1861. ; 

Argon Vita, (Diota Chinensis)—This tree has been grown from seeds imported from China 
by the Patent Office. It is a new and very ornamental variety, and may be regarded a very 
desirable acquisition to our evergreens. It is compact and bushy, and a vigorous grower, 
and is said to retain its lower branches, and consequently preserve its pyramidal fo 


even in extreme old age. In the spring of 1861 there will be 1,000 ready for distribution, 
and an increased number in the following year. 
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PLANTS IN COURSE OF PROPAGATION FOR FUTURE DISTRIBUTION. 


Under this head may be classed a large number of ornamental, medicinal, and edible 
plants, the seeds, bulbs, and cuttings of which have been received from Palestine through 
the agency of Rev. James T. Barclay. A portion of these were described in the Report for 
1859 ; and descriptions of others are hereto subjoined, as follows : 

CoLocyntn, (Cucumis Colocynthis, seeds from Palestine.)—A portion of the seeds of this 
plant have been distributed among agricultural societies in the central and southern States. 
it is an annual creeping vine, and may be cultivated as cymlins and cucumbers are. Its 
medicinal properties are well known to the profession, and its culture is very generally de- 
sired. Dr. Barclay says that it grows luxuriantly on the plains of Sharon, a single vine 
producing more than a hundred fruit. ; 

Pistacnio, (Pistacia vera, seeds from Palestine.)—This tree will doubtiess succeed well 
south of Virginia in this country. It is described by Rhind ( Vegetable Kingdom) as growing 
from twenty-four to thirty-five feet high, with heavy twisting branches, covered with a 
thick grayish bark. The leaves are large and oblong. The flowers are small, and of a 
greenish color. ‘The fruit is a thin shelled, oval, tapering nut, about the size of an olive. 
The nuts are produced in bunches, and are commonly in profusion. Some think them more 
agreeable in flavor than the hazel nut or almond. ‘They are exported to those parts of 
Europe where the tree does not flourish. 

This tree is indigenous to Asia Minor, and is very abundant in Syria. It is much culti- 
vated in Sicily for the sake of its nuts. It succeeds in dry, stony, calcareous grounds, but 


thrives in a sandy or moist soil. In forming plantations, trees of different sexes must be — 


selected to insure fructification. One-male should be allotted to five or six females; and, 
to avoid mistakes, young grafted stocks should be procured, or suckers from the foot of an’ 
old tree. The male flowers are produced first; and some pluck them while yet shut, dry 
them, and afterward sprinkle the pollen over the female tree. But in Sicily the = eadipo 
to wait till the female buds are open, and then to gather bunches of male blossoms rea 
blow; these are stuck into a pot of moist mould and hung upon the female tree till they 
are dry and empty. This method is very effective. Some gardeners ingraft the male bud 
upon the female tree. The wood is hard and resinous. 

According to Pliny, pistachio nuts were first brought to Rome about the reign of Tiberius, 
and probably the tree was introduced into Italy at the same period. It has been long cul- 
tivated in Spain, Portugal, and the south of France, and, when properly protected, yields 
fruit even at Paris. It is more hardy than the orange, and thrives in the same soil and 
climate with the olive. i 

Dare, (Phenix dactylifera, seeds and plants from Palestine.)—This palm is probably is «re 
only to warm localities in the southern States, where it will prove an evergreen. It attains 
a height of sixty feet. That it has not borne fruit in greenhouse collections in England . 
and the United States is doubtless owing to the fact that, although the wild date will pro- 
duce fruit without assistance in transferring the seminal element from the male to the 
female tree, in a state of cultivation, even though in the open air, it fails to do so. 

Prickry Pear, (Cactus opuntia, seeds from Palestine.)—This plant will thrive best in dry, 
stony, or calcareous soils in the central and southern States. ‘The fruit, which is abundant 
on the mature plant, is ovoid, about as large as the fig of commerce, sweet, and juicy, but 
covered with small spines, which irritate the tongue when not carefully removed. It is 
very wholesome. , 

Squiiy, (Scilla maritima, bulbs from Palestine.)—This perennial herbaceous plant has a large 
bulbous root, coated like the common onion, of grayish color, and abounding in a thick 
juice; the flower stem is round, smooth, and succulent, and from two to three feet high. 
The leaves are from twelve to fourteen inches long, and pointed. It is cultivated in Spain, 
Sicily, and Palestine, and prefers sandy soils. This bulb was known to the ancient Greeks 
for its medicinal properties, for which it is still well known and highly valued. It will, no_ 
doubt, succeed well south of Virginia, like most of the Syrian plants. Its tenacity of 
is very great, bulbs having been known to grow after having been buried in sand h 
above the temperature of boiling water. It may be propagated from seeds and from off- 
‘ the bulb. ; : 
yn ae Europea, cuttings from Palestine.)—This tree is little known in the United 
States, though its products are consumed in large quantities, the imported oil of olives alone 
exceeding in value half a million dollars a year. Some early attempts to introduce the tree 
have been recorded, but no satisfactory account thereof has been preserved. Mr. Jefferson, 
writing from Paris in 1787, remarked that, although the olive was & tree the least known 
in America, it was the most worthy of being known. ‘‘Of all the gifts of Heaven to man, 
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said he, ‘it is next to the most precious, if it be not the most precious. Perhaps it may 
claim a preference even to bread, because there is such an infinitude of vegetables which it 
renders a proper and comfortable nourishment. In passing the Alps at the Col de Tende, 
where they are mere masses of rocks, wherever there happens to be a little soil there are a 
number of olive trees and a village supported by them. ‘ake away these trees, and the 
same ground in ‘corn would not support a single family. A pound of oil, which can be 
bought for three or four pence sterling, is equivalent to many pounds of flesh by the quan- 
tity of vegetables it will prepare and render fit and comfortable food. Without this tree 
the country of Provence and territory of Genoa would not support one-half, perhaps not 
one-third, their present inhabitants. The nature of the soil is of little consequence, if it be 
dry. The trees are planted from fifteen to twenty feet apart, and, when tolerably good, 
will yield fifteen or twenty pounds of oil yearly, one with another. There are trees which 
yield much more. They begin to yield good crops at twenty years old, and Jast till killed 
by cold, which happens at some time or other, even in their best positions in France. But 
they put out again from their roots. In Italy (I am told) they have trees two hundred 
years old. They afford an easy but constant employment through the year, and require so 
little nourishment, that if the soil be fit for any other production, it may be cultivated 
among the olive trees without injuring them.’’ ‘‘ Wherever the orange will stand at all, 
experience shows that the olive will stand well, being a hardier tree.’’ ‘‘This is an article 
the consumption of which will always keep pace with its production. Raise it, and it begets 
its own demand.’’ ‘‘Cover the southern States with it, and every man will become a con- 
sumer of oil within whose reach it can be brought in point of price.’’ ‘‘Were the owner of © 
slaves to view it only as the means of bettering their condition, how much would he better 
that by planting one of these trees for every slave he possessed! Having been myself an 
eye-witness to the blessings which this tree sheds on the poor, I never had my wishes so 
kindled for the introduction of any article of new culture into our own country.’’ ; 

The olive is a low, branchy, evergreen tree, rising from twenty feet to thirty feet, with 
stiff, narrow, bluish-green leaves. The flowers are produced, in small axillary bunches, 
from wood of the former year, and appear in June, July, and August. It is supposed to be 
originally from Greece, but is naturalized in the south of France, Italy, and Spain, where it 
has been extensively cultivated for an unknown length of time. Near Terni, in the vale of 
the cascade of Marmora, is a plantation above two miles in extent, supposed to be the same 
plants mentioned by Pliny as growing there in the first century. With protection from 
severe frost, Miller says, ‘‘it may be maintained against a wall in the latitude of London.’’ 
In Devonshire some trees have stood the open air for many years. 

A plant that will prosper in barren soil, and that promises so much profit, should not be 
omitted, even though many years must pass from the time of its introduction until its 
fruition. It may be propagated from seeds, cuttings, layers and suckers, and by inocula- 
tion, which last made is generally preferred by culturists. It is also propagated by the 
knots or excrescences from the main stalk of the tree. 

The olive will doubtless succeed in the uplands of North Carolina and South Carolina, 
and generally in dry situations in Tennessee, and southward to Florida. 

Kuatcas, (Calladium species, tubers from Palestine.)—This plant will succeed best in moist 
situations in the middle and southern States. It forms a number of ovoid tubers, nearly as 
large as hens’ eggs in the first year, which probably increase in size when permitted to 
remain longer in the ground. Its flesh resembles that of the yam, but is exceedingly 
pungent when raw; when boiled, it is very palatable. It is extensively used by the poor 
in Syria. 

SrEDLESs POMEGRANATE, (Punica species, cuttings from Palestine.)—This plant is described as 
bearing fine fruit, much esteemed in Syria. It has highly ornamental properties, forming 
a desirable shrubby tree, and producing large and brilliant scarlet flowers, semi-double, in 
autumn. It will thrive in moderately moist soils south of the District of Columbia. 
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FERTILIZERS. 


BY HON. THOS. G. CLEMSON, LL. D. 


In the range of knowledge there is no subject more tangibly satisfactory, and none better 
calculated to enlarge our comprehension, and to teach us the infinite design and adapted- 
ness of parts to a wise economy in the future, than chemical geology. 
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Careful observations, made in the Observatory of Paris and elsewhere, show that the 
temperature of the earth increases regularly a degree for every 51 feet as we descend. It 
is hence more than probable that the interior of the earth has been from its creation, or 
from incalculable time, incandescent, or in a molten state. This affords an easy explana- 
tion of the many disruptions of the solid crust of the earth which every traveller has 
beheld. Crystalline and pseudomorphic rocks have been thrown up through stratified 
formations and left at the apex, the latter anticlinal or dipping in opposite directions on 
the sides; and thus the relative ages of mountain ranges may be correctly estimated. 
Volcanic eruptions bring to the surface portions of the molten mags in varied forms and 
composition, and earthquakes are but symptoms of the interior agitation. This central 
source of caloric imparts to the surface crust a portion of its heat, and modifies the intensity 
of those changes which take place with the transitions of the seasons. So regular is the 
increase of temperature as we descend toward the centre of the earth, that we may calcu- 
late with some degree of precision from what depth hot springs arise. It is thus determined 
that, under the city of Paris, the temperature of boiling water would be reached at a depth 
of 8,212 feet. . ‘ 

The rocks thrown out by volcanic action bear the impress of modification by heat, being 
more or less crystalline in their structure, and, like the primitive rocks, granites, sienites, 
and porphyries, have a marked aspect, and must not be confounded with the super-imposed 
strata which owe their origin to the detritus resulting from the decomposition or disintegra- 
tion of the older rocks ; but rocks are compounds of mineral species, and these of simple 
substances, mostly oxyds of metals. . 

We know that substances combine with inconceivable intensity of force. No observer of 
chemical action can fail to realize sensations of amazement and profound reverence for the 
author of such stupendous manifestations as are exhibited even by the familiar combination 
of the constituents of water, or the power shown by that liquid in passing to a solid state. 
This power is not confined to the operations of inorganic matter, but is a constant accom- 
paniment of vitality, and by it inert matter is made to perform its part in unison with-ot 
substances. Hence it may not be unreasonable to anticipate the time when the heterog 
raasses forming the earth may all be brought into life-existence. We are familiar 
omnipresence and continued manifestations of that power as with life itself. The imagir 
tion cannot reach the inscrutable ways of the Creator; yet that such all-pervading power 
exists in Nature is a truth known from all time; for it is written, ‘‘And the earth was 
without form and void, and darkness was upon the face of the deep. And the Spirit of 
God moved upon the face of the waters. And God said, Let there be light, and there 
was light.’” A magnificent recital, but stronger and more philosophical in the original, 
since, as Hebrew scholars interpret, ‘‘aour’’ means an all-pervading fluid, filling space and 
mysteriously imbuing animated Nature. 

Behold the power of a seed; however minute, the embodiment of a complete inherent 
entity. It produces promised results with unerring certainty, when all the conditions are 
fulfilled. It is a credit to man by the great Jehovah, and the draft will be honored as sure 
as the sun shall rise—as sure as effect shall succeed to cause. 

In the tropics continual verdure prevails, and the vegetation of successive Zones is varied 
and governed by irrefrangible omnipotent dispensations, apparent active life subsiding at 
fixed intervals of time, and its outward symbols falling when an era of rest ensues. The 
higher animals stand watch on earth ; the sun speeds on through space, by paths unknown 
to man, dispensing blessings to uncounted worlds, until the welcome return of its genial 
rays once more revives the surface of our planet © A wave of verdure now swells and rolls 
on again from the equator to the impassable barrier eternal at the poles. nes 

The coincident power of the interior heat and of the sun, together with the composition 
of the rocks which form the earth, are subjects of the present investigation." Were it not 
for the influence of the sun the entire mass of the earth would be dependent upon. its own 
jnadequate resources for the principle upon which, so far as our knowledge extends, vege- 
table and animal life is maintained. Without this external vivifying power the earth would 
be unfit for the abode of those creatures which are essential to each other, and which unitedly 
proclaim the glory of the Almighty. The minute and intimate actions forever in progress 
upon and in the earth are not only indispensable to life, but even to the preparation of the 
constituent elements of organized existence. 


* This subject was commenced by the writer, (vide Agricultural Report for 1859, page 136,) in complianee 
with a request from the Agricultural Division, prior to his being invited to preside overit; and is now continued 
under a sense of the obligation implied by that performance, restricted as it then was to assigned limits. 
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POTASSIUM. 


The substance popularly known under the name of potash is a combination of oxygen 
and a metal cakled potassium. This metal was first separated from the alkali in 1807, by 
Sir Humphrey Davy, and is interesting on account of its properties, and as having been the 
first of its class obtained by means of the galvanic pile. Great must have been the satisfac- 
tion of the illustrious chemist when he first observed the result of the decomposition of a 
piece of moistened potash in an assemblage of minute globules of potassium surrounding 
the negative pole of the battery. Since that period different methods kave been discovered 
by which it can be manufactured at little cost by any one desirous of becoming familiar 
with its properties. 

Potassium is of a bluish color, is soft, and may be worked by the fingers as wax. Its 
lustre is eminently metallic, but cannot be retained in contact with the air. This metal 
must be kept under oil of naphtha, (which contains no oxygen,) because, if left in contact 
with the atmosphere, it will absorb oxygen and again become potash, or oxyd of potassium. 
It is lighter than water, its specific gravity being 0.865. At the temperature of freezing 
water it is brittle; as the temperature rises it first becomes soft, and then liquefies long 
before the thermometer reaches the boiling point; and, finally, is volatilized at a red heat, 
giving out vapors ot a beautiful green color. When a piece of potassium is thrown upon 
water its affinity for oxygen is so great that the water is decomposed, the oxygen of the 
water uniting with the metal with such rapidity that the hydrogen is ignited, and continues 
to burn until the metal is completely oxydized. If the remaining water be then examined 
jt will be found alkaline, and capable of turning reddened litmus blue. 

Substances in different electric states unite with each other. When electricity is used for 
their separation, the electro-negative element is attracted to the electro-positive pole, and 
vice versa. In the case of the reduction of potash, the metal of potassium, being the electro- 

itive element, is found at the negative pole of the battery. The specific gravity of the 
being less than water, it floats, the water is decomposed, the oxygen unites with the 
potassium, evolving the caloric, and causing the hydrogen arising from the decomposition of 
the water to re-unite with the oxygen of the atmosphere and reproduce water, which passes 
into the air. The combination of oxygen and hydrogen effected by a spark is always attended 
by a stupendous and astounding development of force; but that compound may be broken 
by potassium, which, as far as is known, decomposes all bodies containing oxygen ; yet, by 
the aid of an elevated temperature, some substances, such as carbon and iron, have the 
power of reducing the oxyd of potassium by combining with the oxygen. The process of 
preparing potassium in quantity is founded upon these properties. 


POTASH. 


Hydrate of Oxyd of Potasstum.—This substance, as known in commerce, is an impure com- 
pound of all the soluble salts extracted from wood ashes by lixiviation and evaporation 
to dryness. Pearlash contains fewer impurities, being prepared by a more perfect calcination 
in contact with the air, promoted by constant stirring, by which means the carbonaceous 
matter, as well as the sulphur, is dissipated. Resolution and evaporation, toward the close 
of the process, produce a white granular appearance. 

Pure potash (vegetable alkali, caustic potash, &c.,) is solid, white, and fusible, and does 
not undergo decomposition at any degree of heat to which it may be subjected; but it is 
deliquescent, and, when exposed to the air, absorbs the carbonic acid of the atmosphere 
and will consequently effervesce by the application of any of the stronger acids, such as 
sulphuric, nitric, or chlorohydric. It is one of the most powerful bases, and so caustic as 
to alter all organic substances with which it comes in contact, and it is hence used as an 
escharotic in surgery. |Not only does it dissolve many animal substances, but also changes 
the nature of vegetable products, particularly when its action is aided by heat. 

otash is never found pure in nature, being always combined with acids, such as car- 
bonic, sulphuric, chlorohydric, nitric, tartaric, oxalic, &e. That which is extracted from 
the ashes of vegetables is mixed with divers other salts, varying according to the vegetables 
from which the ashes have been procured, the nature of the soi], and the kinds of manure 
used in their production. 

In preparing caustic potash, regard must be had to the substance used for the carbonate 
That produced by reducing to ashes the tartrate of potash is the most pure. By successive 
crystallizations any degree of purity may be gradually attained. The carbonate of potash 
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is decarbonized by the application of caustic lime to a solution of the carbonate in boiling 
water, the boiling being continued for a time. The carbonate of lime; formed by the 
absorption ot the carbonic acid from potash, precipitates, and may hence be easily separated 
by decantation or by filtration. To ascertain when all the carbonic acid has been removed, 
it is only necessary to add a few drops of acid to an equal quantity of the clear solution, 
when any effervescence will indicate the incompleteness of the operation. The decomposi- 
tion being efiected, the solution is allowed to settle, the clear liquid is decanted, and the 
residuum is thrown upon a filter, which may be of straw, clean sand, cloth, or paper. The 
evaporation should be rapid until the water is dissipated, when the product may be run 
into moulds, as may be desired, or allowed to cool on the sides of the evaporating pan. It 
should then be broken into fragments and secured in glass vases with emery stoppers. 
Potash thus obtained is known in commerce as potash prepared with lime. It is not abso- 
lutely pure, but contains salts, such as chlorides, sulphates, silicates, and aluminates of 
potash. By dissolving this potash in alcohol, and evaporating first in a still, to economize 
the alcohol, and finally in a silver, vase, a product is obtained known as potash 2 l’alcohol, 
which is used in analyses, and may be considered the purest found in commerce. 

There are few well-ordered farms in our country where ashes are not used for making lye 
and soap. The usual method is simply to lixiviate the ashes upon a hopper, and then boil 
the lye with grease to produce soft soap, which may be decomposed by the addition of salt, 
(chloro-hydrate of soda,) a transformation of bases thus taking place, when, in lieu of the 
stearate, margarate, and oleate of potash, we have salts with a base of soda, or, in other 
words, hard soap. This is open to criticism, as the lye is not decarbonized, and as it is at 
best a most wasteful mode, since the carbonate of potash does not act so readily, if at all, 
upon the fats. In fact, it is questioned by chemists learned in this branch whether fats 
combine with any other than the caustic alkali. It is certainly far better to decarbonize 
the carbonate of potash by quick lime, as already described. The operation will thus be 

~ rendered much more certain and more easy to regulate, and at the same time produce soap 
in greater quantity and of superior quality. M: 

Potash, if not the strongest, is at least one of the strongest of the bases, and forms salts 
that are very permanent—all of which are soluble in water; such as are but slightly so 
being rare exceptions. In agriculture it is never used alone, but in combination with sub- 
stances produced in the arts or found in certain localities, as geological formations, such as 
green sand, occurring along our eastern littoral, varieties of felspar, lavas, &c. 

Potash is widely diffused throughout nature. It enters into the composition of animals 
and plants, and of all the soils which support vegetation ; and it forms one of the con- 
stituents of the predominant rocks of which the earth is composed, such as granites, mica- 
schists, the sienites, lavas, basalts, &. Where the soil is formed from a rock in which 
there is no potash, it would be useless to seek it, or to anticipate fertility without supplying 
this element. Soils formed of pure sand, supplied by the disintegration of quartz rock, are 
unfitted for the growth of plants. So, too, with soils, such as chalk, which contain little 
else than carbonate of lime. But the chalks, though comparatively poor, are not entirely 
free from other substances. The grass that grows on the downs, meagre as it may be, 
thrives because of the presence of other constituents than carbonate of lime; and it is well 
known that chalk, when examined by a powerful magnifier, is an agglomeration of the 
remains of infinitely small organisms. 

The silicate of potash is one of the constituents of felspar and of mica; and these two 
mineral species, in ever-varied proportions, together with quartz, form granite, the most 
predominant rock, as far as known, of which the earth is constituted. Geologically speak- 
ing, it is the lowest and the highest rock known ; that is to say, it forms the crystalline or 
molten mass of the interior of this planet; and where the overlying and more recent rocks 
have been upheaved, and the lines of continuity broken, the tops of the highest mountain 
ranges display the protruded granite. The disintegration and decomposition of this rock 
varies according to its composition or the prepondcrance of one constituent over others. 
Oxygen and carbonic acid are the principal agents in its chemical decomposition ; its disin- 
tegration is mainly due to physical action, changes of temperature, the agency of water, &e. 
In the chemical changes the proto-salts of iron become per-oxyds; and those of manganese 
undergo a like alteration. The decomposition of the silicates of magnesia, lime, potash, 
soda, &c., is effected by the action of carbonic acid, derived either from the interior of the 
earth or from the atmosphere. In the former case, the change of the rock proceeds from 
the interior to the surface; in the latter, from the surface to the interior; in either case the 
carbonates of lime and magnesia thus formed sooner or later become bi-carbonates, and pass 
off in water, leaving the remains of the rock a porous mass into which water penetrates ; 
and, through the vicissitudes of temperature in northern climates, this reduction to an 
earthy mass is accelerated. The composition of the crystalline and metamorphic rocks is 
infinite in variety; and in proportion as the proto-silicates predominate is the tendency to 
abrasion and decomposition, until the entire mass becomes pulverulent and fit for the sup- 
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port of vegetation. Alumina, as will be seen, is one of the constituents of felspar and Iaica. 
By the decomposition of these substances clays are formed, and, according to the position or 
elevation of their localities, deposits occur dependent upon the volume and rapidity of the 
current which carries the detritus to the valleys below. The generally received formula of 
-analyses of rocks are approximate only, because of the imperfectness of science at the time 
they were made. Thus, phosphoric acid is not found to enter as a constituent in many of 
the analyses of the crystalline rocks, nor are we informed thereby of the presence of other 
substances which science is daily bringing to our notice. Professors Kirchhoff and Bunsen* 
remark: ‘(In this way we arrive at the unexpected conclusion that lithium is most widely 
distributed throughout nature, occurring in almost all bodies. Lithium was easily detected 
in 40 cubic centimeters of the water of the Atlantic ocean. Ashes of marine plants, (kelp,) 
driven by the Gulf Stream on the Scotch coasts, contain evident traces of this metal. All 
the orthoclase and quartz from the granite of the Odenwald which we have examined con- 
tains lithium. A very pure spring water from the granite in Schlierbach was found to con- 
tain lithium. All the ashes of plants growing in the Odenwald, on a granite soil, as well 
as Russian and other potashes, contain lithium. Even in the ashes of tobacco, vine leaves, 
of the wood of the vine and of grapes, as well as in the ashes of the crops grown in the 
Rhine plain near Waghausel, Deidesheim, and Heidelberg, on a non-granitic soil, was 
lithium found. The milk of the animals fed upon these crops also contains this medals 
diffused metal. In the manufactories of tartaric acid, the mother liquids contain so muc 
lithium salts that considerable quantities can thus be prepared. Dr. Folwarczny has been 
able to detect lithium in the ashes of human blood and muscular tissue by spectrum observa- 
tions.’’ It appears, also, from observations made by those distinguished investigators, that 
all silicates contain potassium, and that lithium is scarcely ever absent from the tobacco 
ash. ‘These are observations of singular and interesting import, and tend to prove how 
inadequate the re-agent and the crucible are in comparison with other methods which science 
is revealing. But little reliance can be placed upon knowledge entirely dependent upon 
chemical research. Who is able to tell us by analysis the composition of a soil, whether it 
is rich or poor, fertile or barren? ‘‘When we reflect,’’ says an intelligent writer,; ‘‘ that 
an acre of soil six inches deep may be computed to weigh about 1,344,000 lbs., (though 
the roots of plants take a much wider range than this,) and, taking the one constituent of 
ammonia or nitrogen as an illustration, that in adding to this quantity of soil a quantity of 
ammoniacal salt containing 100 Ibs. of ammonia, which would be an unusually effective 
dressing, we should only increase the per-centage of ammonia in the soil by 0.0007, it is 
evident that our methods of analysis would be quite incompetent to appreciate the difference 
between the soil before and after the application; that is to say, in its state of exhaustion 
and highly productive condition so far as that constituent is concerned.’’ It is not designed 
to undervalue the immense benefits conferred by chemistry upon civilization, nor to abate 
the high expectations that may be justly entertained with respect to its increasing useful- 
ness; but when chemistry ceases to speak, we must not neglect the proffered aid of other 
handmaids. The science of chemical geology is of vast interest to the agriculturist; and 
the universal diffusion of the metal lithium throughout the older rocks and the soils derived 
from them, together with its constant presence in the ashes of tobacco, gives assurance of 
the advantages resulting from the most abstruse, profound, and minute investigations. 
Distinguished gentlemen tell us that, upon analyses by spectrum observations, the eye is 
able to detect with the greatest case the salt of sodium in quantities less than z554555 of a 
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milligramme, (a milligramme being ;154, of a grain;) and of the salt of lithium, with 


absolute certainty, less than rosteoas of 8 milligramme. The presence of 5355 of a milli- 
gramme of the chlorate of potassium is also detected by this method; and by it every silicate 
has been found to contain potash. These statements should not excite our wonder in view 
of other improvements of the age. Had it been stated twenty years ago that we should in 
this era converse by electricity across the ocean, it would have seemed as incredible as the 
declaration at this time of our future ability to determine at least some of the inorganic 
constituents of the atmosphere of the stars. 

The alterations of rocks have attracted the attention of all chemists conversant with 
geology. It is a subject of deep study and investigation, and has given rise to much dis- 
cussion. All rocks are susceptible to the permeating effects of water, and its action has been 
continuous for incalculable time. The products of one alteration change by subsequent action, 
and each changed condition is again metamorphosed by the action of newly created products. 
The changes are never ceasing ; and the results ave as varied as they are unmitigated. 

These reflections lead to an understanding of the vast powers of Nature’s resources in 
preparing soils for new productions, and for the recuperation of those which, though not 
exhausted, have become inert. If metamorphism took place wholly by igneous action, 
decomposition would almost entirely cease on the cooling of the rock. It is not here 


* See London, Edinburgh, and Dublin Philosophical Magazine for August, 1860, p. 97. 
} Dr. Gilbert, of Rothansted, St. Albans, England. 
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intended to deny, however, that heat has performed an important work at various periods 
of the earth’s history in effecting changes of rocks, the evidences of which are obvious to 
every student of the earth’s structure. 

Both of the constituents of granite, felspar, and mica, as has been stated, contain. potash ; 
and analyses are herein presented as types of these two mineral species so important in the 
constitution of the crystalline and altered rocks and their derivatives, whether stratified rocks 
of ulterior formation or soils from which organic nature derives its support and existence. 

The term felgpar includes minerals of different composition. Under the name orthoclase 
are the jhe felspar, potash-felspar, ice-spar, felsite, adularia, murchisonite, leelite, 
amausite, amazon-stone, sunadin, moonstone, napoleonite, necronite, pegmatolite, mikroklin, 
valencianite, feldstein, eisspath, erythrite, and perthite—the last-named variety being gener- 
ally termed potash-felspar to distinguish it from those varieties which contain little or no 
potash, that substance being substituted by soda, lime, and lithium. 


Locality. Silex. |Alumina.} Ox. iron.| Lime. | Potash. | Soda. 
N * 
Lomnitz.....- 66.75 17. 50 1 este en Ras: E2500 atoet tres ==98. 25; V. Rose. 
Vesuvius .-... 65. 52 LES (Cay 0. 60 NAST AN ee Sr cians G. Rose. 
Dransfeld __..| 64. 86 21.46 | trace. | trace. 2..62 | 10.29 |=99. 23, Schned. 
Chamouni-...| 66.48 19.06 | trace. 0. 63 10, 52 2.30 |=98. 99, Delesse. 
St. Gothard...] 65. 69 TiO tells tical tec < 1. 34 13.99 LOL == 100; 
Baveno .....- 65. 72 Le Oiiglins seeks 0.34 | 14.02 1, 25 
Siberia .=....< 65. 32 17. 89 0-30 |.0.10\ |, 13.05.) 2.81 
Chile ee y= 52 Cadi tees 4d | ow walone 2. 60 6.30} 4.00 
Geyion. sap a— 64. 00 TEU oe apa tne te 0. 42 VAS Wal erent: eee 
Marienberg--.| 66.43 | 17.03 0.49} 1.03 | 13.96] 0.91 
Saxony o. sa 65.52 | 17.61 0.80 | 0.94 | 12.98} °1.70 
Valencianite ..| 66.82 17. 58 USO see ene IAS SO Neesamiee 
Microline_-..- 65. 76 18.31 | trace. | 1.20 13306 te acdjeimreis 
Perthite....2- 66, 44 18. 35 1.00 | 0. 67 6. 37 5. 56 
Lake Superior.| 66.70 | 18.68 |.-..-.-- 0530.)  9..d57=|—3..58 
Davidson co., . 
PN a .ca 65.30.) 20.20.) trace. | 0.05 | 14.35 | 0.79 
Chesterlite....| 64.76 17. 60 0. OOD sOsGOMet 4 18a) oedadb. 
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This table of analyses will suffice to give the composition of different varieties from Jocali- 
ties widely separated. It is not essential to describe each variety in detail in order to impart 
an understanding of the subject. For such description the intelligent farmer should con- 
sult approved works on mineralogy. # ' : oe 

Mica is not only one of the constituents of granite, but it enters into the composition of 
gneiss, mica slate, sienite, and more recent rocks, such as sandstones, granular limestones, 
trachyte, and basalt. It is sometimes known as Russian glass, and has been used in vessels 
of war, as resisting the effects of explosions better than common glass. It is now exten- 
sively applied to the small doors of anthracite stoves, to lanterns, and for other purposes of 
utility. Fine specimens of it are found in New Hampshire, in plates sometimes a yard 
across and perfectly transparent.* Isinglass land is a term applied to soils formed by the 
decomposition of rocks containing mica. 


ANALYSES OF MICA. 


Locality. Silex. Alumina. | Ox. iron. |Manganese.| Magnesia. | Potash. 
UWiGimeese. Be ener 47. 50 37.3 3. 20 O90 lee weretreer's 9. 60 
iproddbOvwcastcee ssa 46. 10 31. 60 8. 65 TAO lesen see eel!) Seo 
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* Dana’s Mineralogy. 
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As already stated, granite is a mixture in varied proportions of felspar, quartz, and mica, 
the composition of the first and last named of which is given in the above analyses. Fel 
spar is the most important ingredient, constituting from 30 to 40 per cent., and even more. 
Granite may be said to contain, as a mean, about 72 per cent. of silex, 15 of alumina, 7.5 
of alkali, and 5.5 of lime, magnesia, and oxyd of iron. 

In gneiss and mica-schists mica, predominates, causing a laminated or slaty structure. Ta 
sienite the mica is replaced by hornblende, but in other respects it has a near resemblance 
to granite. Hornblende contains little or no potash. 

Porphyry is a compact rocis, containing crystals of felspar scattered through the felspathie 
base. 

Trap or greenstone is a dark, greenish-brown rock, very compact, with a minute crys- 
talline texture. When the variety of felspar called albite (containing soda instead of pot- 
ash) replaces the potash-felspar, the rock is called diorite. 

Trap has been confounded with basalt. It is somewhat similar in appearance, and con- 
sists of a base of felspar with the mineral called augite or pyroxene. This rock, though 
yielding potash, is not enriched by the addition of augite, which is poor in potash when 
compared with other minerals herein described. Varieties of basalt have produced as high 
as nine or ten per cent. of this alkali. The residuum of the decomposition of felspathic 
rocks and clays, after the lime and alkalies have been carried off in solution, is a compound 
called kaolin, and is used in China, Saxony, and France in the manufacture of porcelain. 
That from which the celebrated Sevres porcelain is made comes from Limoges, in France. 
This substance is not uncommon in the United States, and will probably, at some future 
time, displace the less pure material now used in the production of inferior manufactures. 

Clays (silex and alumina) are employed in making bricks; and the fewer impurities they 
contain the better the bricks, the presence of lime being especially injurious. Bricks are 
usually red owing to the presence of the oxyd of iron, which, when in sinall quantities, (as 
is usually the case,) does not materially affect their quality. 

Attempts have been made to extract potash from felspar and other mineral substances 
for use in manufactures and in agriculture, but thus far without decided economic advan- 
tages. 

Richard A. Tilghman, of London, obtained a patent in 1847 for a process for manufac- 
turing sulphate of potash by heating above redness a mixture of potash-felspar, lime, and 
the sulphate of lime, of barytes or of strontian; also, for the manufacture of muriate of 
potash by heating together a potash-felspar and the muriate of soda, lime, or iron to a tem- 
perature above the melting point of the muriate employed; and he also claims a patent for 
manufacturing the chromate of potash by heating to redness a felspar with lime, or its car- 
bonate, and chrome ore. These substances should be pulverized as finely as possible, that 
their action upon each other may be complete. The richer the felspar is in potash the 
better.** For a felspar containing sixteen per cent. of potash, he grinds the materials to a 
fine powder, and mixes intimately two parts of felspar, one part of lime, or an equivalent of 
carbonate of lime, and one part of sulphate of lime. These materials are placed on the 
hearth of a reverberating furnace heated to a bright red, which is kept up for eight hours, 
when the mass thus calcined is withdrawn from the furnace and frequently lixiviated and 
evaporated. 

The green sand mentioned in former pages occurs along our eastern coast, and has a 
large development in New Jersey and Delaware. It runs through the counties of Mon- 
mouth, Burlington, Gloucester, and Salem, in the former State, and has been used largely 
as a fertilizer. It is found by analysis to contain from seven to thirteen per cent. of potash, 
and is expected by some to become the principal source of the potash of commerce. Mr. 
Wurtz found that when to the ignited green sand, chlorid of calcium was added in sufficient 
quantity to form, upon the fusion of the latter, a pasty mass, the decomposition of the 
green sand was complete. The water combined with the green sand must be expelled by 
heat previous to the fusion with the chlorid of calcium. ‘The mass, after fusion, falls to 
pieces in water, yielding to this solvent all the potash contained in the green sand, in the 
form of chloro-hydrate of potash. There is so great a difference with respect to solubility 
between the chloro-hydrate of potash and the chloro-hydrate of lime that the separation of 
these two salts presents no difficulty. 

In the manufactories of soda-ash large quantities of chlorid of calcium (chloro-hydrate of 
lime) are formed, but have no market value. This mode, if found practicable on a large 
scale, would offer a market for one of the useless products in the manufacture of soda, and 
thus indirectly reduce the price of soda or the cost of manufacture of that substance. ' 

The principal resources of potash derived from the mineral kingdom have now been 
given, and it is from that source that all others come. Many distinct minerals contain pot- 
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ash; but, since they are found in comparatively small quantities, it is not necessary to 
describe them here. The efflorescences which occur upon certain slates, and which impreg- 
nate the waters percolating them, are sometimes lixiviated, or the mineral waters are col- 
lected and evaporated for the manufacture of alum, which is composed of sulphate of potash 
18.4, sulphate of alumina 36.2, and water 45.4. Butin the manufacture of alum at Whitby, 
in England, the alkali is added to the water containing the sulphate of alumina. 

The source from which commercial potash is derived is almost exclusively the ashes of 
plants. ‘The application of ashes to soil, as a fertilizer, has long been known to exercise a 
most powerful influence over the growth of plants; and though ashes from the burning of 
wood contain other substances of importance, much is due to the presence of potash. As it 


-enters into the composition of some plants in greater proportion than of others, its utility is, 


of course, manifested in unequal degrees. But the consideration of this topic will be 
resumed hereafter in connexion with subjects more intimately relevant. 

Nitrate of potash, known in commerce.as saltpeter, is a compound of nitrogen, oxygen, 
and potassium, or nitric acid and potash—53.45 of the former, 46.55 of the latter. Its 
specific gravity is about 1.96. It crystallizes in six-sided prisms, and grequently effloresces 
in hair-like filaments. When pure it is translucent, if not transparent ; it. has a cold, bitter 
taste, acts as a diuretic, and is largely used as an antiseptic in curing meats, in connexion 
with other substances. It is soluble in swater, especially at a high temperature, and is inso- 
luble in alcohol. It deflagrates when thrown upon ignited coal, and is extensively used in 
China and elsewhere in pyrotechny, and is one of the principal ingredients of gunpowder. 
Formerly much of it was consumed in the manufacture of sulphuric acid; but the intro- 
duction of nitrate of soda from South America has superseded it for this purpose. It is also 
employed in the manufacture of flint glass. It has been practically tested as a fertilizer ; 
but its present high price prevents its general use for this object. It has been employed in 
solution for sprinkling grain, as a protection from insects, and in like manner for the preser- 
vation of wood from their attacks. 

Saltpeter is not found deposited in veins or strata, like salt and nitrate of soda, so far as 
is known to the writer. It only occurs native as an efflorescence, mainly upon limestones, 
marls, chalk, and rocks, containing lime and potash, such as the felspathic rocks. The 
saline crust of caves in Kentucky and other parts of the United States; those of Germany, 
of France, of the East Indies, and of Ceylon, in Africa, are efflorescences forming from day 
to day, from which a portion only of the nitrate found in commerce isderived. The nitrate 
of potash, thus obtained, does not exist pure, but always combined with the nitrate of lime 
and magnesia. Formerly chemists were of opinion that nitric acid was generated by the 
decomposition of animal matters found in the rocks upon which the salt effloresced, and 
from substances derived from the excrements of animals frequenting caves. The writer has 
examined caves in calcareous rocks in the West, the resort of myriads of bats, where 
their feces had accumulated to a considerable depth; but in these localities the form- 
ation of nitre upon the walls was never recognized. . It is true that the attention was not 
particularly directed to the point; yet had such been the case the attention would have been 
arrested by the fact. t 

Mr. John Davy and Mr. Longchamp have advanced the opinion that the presence of 
azotized matter is not necessary for the generation of nitric acid and nitrous salts; but that 
the oxygen and azote of the atmosphere, when condensed by capillarity, will combine in 
such proportions as to form nitric acid, through the agency of moisture and of neutralizing 
bases, such as lime, magnesia, potash, and soda. This opinion would appear to be maintained 
by the fact of the production of nitrates in soils remote from habitations, were it not for the 
presence of organisms, containing nitrogen in most soils, or in the atmosphere with which 
they are in contact. But the increased production of nitrates by the addition of animal or 
nitrogenous matter to calvareous earths is a significant fact in this connexion. Much, if 
not the greater part of the saltpeter used in France, is obtained from the rubbish of old 
buildings and the scrapings of cellars, which are lixiviated and treated according to the 
prescribed rules. During the revolution in that country these sources sufficed for the supply 
of all the nitre used in the manufacture of gunpowder, seven-twentieths of which, according 
to Dr. Ure, were furnished by the city of Paris alone. 

It would appear that, besides the presence of the bases lime, magnesia and potash, a 
degree of humidity is essential; that the temperature must be favorable, the formation of 
nitrates being very feeble at or about the freezing point, and that sunlight is considered 
unfavorable. ‘These facts are singularly in accordance with the conditions necessary to the 
recupération of worn-out soils, and cannot fail to command the attention of the intelligent 
observer. 

i should be borne in mind that no nitrate of potash can possibly be forrned without the 
presence of humidity in the materials to be acted upon. But the whole subject is surrounded 
with difficulties. The natural nitre beds of Ceylon, twenty-two in number, according to 
John Davy, are caverns that have been increased by successive extractions of material. The 
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caves are in rock containing carbonate of lime, talc, and felspar, which, as has been men- 
tioned, contains potash. The views elsewhere expressed by the writer upon the presence 
everywhere of organisms containining nitrogen, and which give it off in a nascent state, 
would appear to be a satisfactory explanation of the production of nitrates in presence of 
the bases named above, and in this instance of that of potash, which occurs as a carbonate, 
having been formed from the decomposition of the silicate of potash by carbonic acid, 
derived cither from the interior of the earth or from the atmosphere in which it is always 
present. But even after having fulfilled all the conditions recited as essential, the action 
may be less prompt than we had hoped, from the want of something unappreciated, and 
ignored or left out of consideration. In the operations of nature, the most apparently 
trifling incident may be of capital importance, for nothing has been created without an 
object. Proud man’s existence depends upon so many minute, inappreciable, yet essential 
contingencies, that the destruction of one unvalued element may cause the destruction of 
the entire race and the entire fabric of animated nature. Yet when man, taught of God, 
may, as it were, breathe upon the matter of this earth, and, promoting life and motion, 
exercise an influence to extend to the remotest limits of the universe. 

According to Bowles, there is enough nitrate of potash in Spain to supply all Europe to 
the end of time. ‘The nitre beds of India.and Egypt are remarkable for the quantity of this 
salt found in them. The earth in which it is ascertained that nitrate occurs is dug up to 
the depth of several inches, thrown upon platforms or into heaps, and then lixiviated. The 
solution is led into basins made in the ground, and left to evaporate by the heat of the sun, 
as salt water is evaporated at Key West and elsewhere for the manufacture of ordinary salt. 
When the solution has been concentrated by the heat of the sun the operation is termi- 
nated in boilers, whence it is conducted into receptacles in which it is allowed to crystallize. 
The nitrate of lime remains in the water, and if ashes or any salt of potash suited to the 
operation can be procured,-by their addition the nitric acid of the lime may be united with 
the potash of the ashes, thus giving an additional quantity of nitrate of potash. The 
liquid is, of course, to be decanted or filtered, to remove the insoluble portion of the ashes 
that have been added. 


According to Mr. John Davy, the earth containing the nitrate in the district of Tirhoot, 
in Bengal, has the following composition : 


Nitrate of potash 


a NER thee ice cee mineee ee ate Seece Sa dc seeeee eae BSE eee rs 
Nitrate of lime....-.. sides Leoeecs ee ocueneeee sScnee daeeaeeee eee aSac meee need 
Sulphatesopidime. ccscecic ccs ccmae seats eee eee eee ee eee eee =. 08 
MMURIAtC OLeSOCA SoCs ae onc cae ee Oeics ae oe ee ce eee Pag or Sa Oe. 
Carbonate of lime, with a trace of magnesia... ......---...--- Pao fee GN 5 35.0 
Residuum ihsoluble in water and nitric acid-..-..2..2- sr mr pS ark ses fre shee 40.0 
Water, with a trace of vegetable matter........... Cee Beene pose acne ee 12.0 

100.0 


The formation of artificial nitre beds and the extraction of saltpeter are operations inti- 


mately connected with fertilization, and throw important light upon the formation of nitre 
in the soil.* 


* The following instructions have been given by the consulting committee of poudres et salpetres in France 
for the construction of their nilriéres artificielles.—The permeability of the materials to the atmospherical air 
being found to be as indispensable as is the presence of a base to fix the nitric acid at the instant of its forma- 
tion, the first measure is to select a light friable earth, containing as much carbonate of lime or old mortar- 
rubbish as possible; and to inter-stratify it with beds of dung, five or six inches thick, till a considerable heap 
be raised in the shape of a truncated pyramid, which should be placed under an open shed, and kept moist by 
watering it from time to time. When the whole appears to be decomposed into a kind of mould, it is to be 
spread under sheds in layers of from two to three feet thick; which are to be watered occasionally with urine 
and the drainings of dung-hills, taking care not to soak them too much, lest they should be rendered imperme- 
able to the air, though they should be always damp enough to favor the absorption and mutual action of the 
atmospberical gases. Moist garden mould affords an example of the physical condition most favorable to nitre 
beds. The compost should be tured over, and well mixed with the spade once at Jeast in every fortnight, and 
the sides of the shed Should be partially closed; for although air be essential, wind is injurious, by carrying 
off the acid vapors, instead of allowing them to rest incumbent upon, and combine with, the bases. The 
chemical reaction is slow and successive, and can be made effective only by keeping the agents and materials 
in a state of quiescence. The whole process lasts two years; but since organic matters would yield in the 
lixiviation several soluble substances detrimental to the extraction of saltpeter, they must not be added during 
the operations of the latter six months; nor must anything except clear water be used for watering during this 
period; at the end of which the whole organic ingredients of the beds will be totally decomposed. Where 
dung is not sufficiently abundant for the above stratifications, a nitre bed should be formed in a stable with 
friable earth, covered with a layer of litter. After four months the litter is to be lifted off, the earth is to be 
turned over, then another layer of fresh earth, eight or nine inches thick, is to be placed over it, and a layer of, 
the old and fresh litter over all. Atthe end of other four months this Operation is to be repeated; and in the 
course of a year the whole is ready to be transferred into the regular nitre beds under ashed as above described. 
Such are the laborious and disagreeable processes practised by the peasants of Sweden, each of whom is 
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The Academy of Sciences of Paris, in the year 1770, offered a prize for the best treatise 
on the formation of artificial nitre beds. Vifty years after, in the year 1825, Gay Lussac 
published instructions which may be expressed in the following axioms : 

‘* All the nitrogen necessary for the formation of nitric acid is yielded to it by animal 
matter ; and nitrate of potash js never generated from the air in substances adapted for its 
formation, without the co-operation of animal matter.’’ All the observations of scientific 
investigators go to prove that the quantity of nitric acid formed is in proportion to the 
quantity of animal matters present in the mixture. 

Berzelius detected nitrates in the well water of the city of Stockholm; and Liebig has 
shown the presence of nitrates in the waters of twelve wells in the town of Giessen, 
although they could not be detected in the waters of six wells separated 2,300 paces from 
the town. Animal matter in a state of decay and putrefaction existed abundantly in the 
soln all the places where nitrates were found, and its nitrogen was converted into nitrie 
acid wherever the conditions for this conversion were united. The nitrates, when applied 
to land, even in small quantities, have a manifestly energetic influence upon the growth of 
plants; but when applied too profusely they destroy vegetation entirely, especially when 
the season is dry. ‘There are certain plants, such as the salsolas, in which potash is found 
in quite large proportions. The action of the nitrate of potash—indeed of all.the salts of 
potash—is so similar to that of soda, that all further remarks upon the fertilizing effects of 
the former may be postponed until soda and its salts shall be considered. 


SODIUM. 


The analogy between sodium and potassium, and between the salts of these two metals, 
is very striking. Neither the metal nor the oxyd of sodium is found pure, but always com- 
bined with some acidifying principle; and, thus combined, it exerts a most important 
influence in nature’s economy. As has been stated, potassium is widely diffused, as well as 
sodium ;*but the latter is much more extensively developed, being a constant and principal 
constituent of the water of the ocean and of certain lakes. It also occurs in strata, in 
immense deposits, as at Wilitzcka, in Poland, and it forms saline incrustations over large 
districts of country. It is likewise one of the bases of some of the crystalline rocks, in 
which it is coincident with potassium. It forms one of the components of vegetable ashes, 
and is particularly abundant in marine plants, from which it is extracted, its preparation 
and application in the arts giving rise to fruitful industry. 

Common table salt is the muriate of soda, and this, together with other salts, imparts the 
nauseating taste to the water of the ocean. It enters into a variety of daily domestic uses, 
and into the manufacture of glass; it is also the basis of all hard soaps, and assists in the 
process of bleaching. The nitrate of soda, which is found so extensively in South America, 
has become, at a comparatively recent date, almost an adjunct to civilization. The waters 
of the mineral springs of our country, with few exceptions, contain this salt, and this accounts 
for the resort of animals to the ‘‘salt licks.’ Some of these localities are remarkable on account 
of the immense number of bones that whiten the face of the earth around, many of which are 
curious and interesting as the remains of extinct species of animals which, at a former, yet 
comparatively recent date, inhabited those regions, but are gone, never to return. Big-bone 
Lick, in Kentucky, is one of these localities. In travelling over the western expanse the 
attention of the writer has frequently been arrested by the depressions around mineral 
springs, worn down by the continued licking of the earth impregnated with saline substances 
by myriads of buffalo and other wild animals, which, with the aborigines themselves, have 
disappeared before that race of men which is destined to possess the earth. : ? 

The details already recited concerning potassium will facilitate the inquiry respecting 
sodium and its combinations. To Sir Humphrey Davy is due the honor of the discovery of 
sodium, which took place about the period of the discovery of potassium. Sodium is always 
a product of artificial chemical preparation, and has great analogy, chemically and physi- 
cally, to potassium, the same mode of preparation being pursued for both. It is soft and 


bound by law to have a nitre bed, and to furnish a certain quantity of nitre to the State every year. His 
nitriary commonly consists of a small hut built of boards, with a bottom of rammed clay, covered by a wooden 
floor, upon which is spread a mixture of ordinary earth with calcareous sand or marl, and lixiviated wood 
ashes. This mixture is watered with stable urine, and its surface is turned over once a week in summer and 
once a fortnight in winter. Jn some countries walls, two or three feet thick, and six or seven high, are raised 
with the nitrifying compost, interspersed with weeds and branches of trees, in order at once to bind them to- 
gether, and to favor the circulation of air. These walls are thatched with straw; they are placed with one of 
their faces in the direction of the rains, and must be moistened with water not rich in animal matter. One 
side of the wall is upright and smooth, while the Other is sloped or terraced, to favor the admission of humidity 
into their interior. ~The nitre eventually forms a copious efflorescence upon the smooth side, whence it may 
be easily scraped off. 


* Vide Annals de Chimie et de Physique. 
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ductile, of the consistence of wax, has a silver gray color, and is lighter than water, its 
‘specific gravity being but 0.972. It is volatile only above the cherry-red heat, and decom- 
poses water, but does not ignite the hydrogen, unless, as Mr. Serullus observes, the water is 
thickened by the addition of a substance like gum, which prevents the cooling of the metal, 
in which case the hydrogen is inflamed. When a piece of sodium is thrown upon mercury 
an amalgam is formed, and a production of heat and light takes place, which does not occur 
with potassium. . 

Oxyd of sodium is prepared much in the same manner as potash, by decarbonating the 
carbonate of soda with caustic or quicklime, decanting or filtering, and evaporating. It 
absorbs the humidity of the atmosphere with great avidity, deliquescing like potash, but by 
exposure to the air absorbing carbonic acid and efflorescing ; while the carbonate of potash 
is as deliquescent as the caustic alkali 

The silicate of soda is a constant constituent of certain varieties of felspar ; and it isgeven 
doubted whether it is entirely absent from any combination where potassium occurs. The 
substance known to mineralogists as oligoclase, or soda felspar, (which name is a sufficient 
indication of its main characteristic,) has an immense development in forming granitus, of 
which some of the most gigantic ranges of mountains are composed; and it is supposed 
that the saline efflorescences which occur on the plains of North America, east of the Rocky 
mountains, and east of the Andes, in South America, are due to the decomposition of the 
soda felspars, which, in the latter instance, give rise to the formations whence the nitrate of 
soda is procured for exportation. Asa type, the variety called albite is composed of silica 
68.7, alumina 19.5, soda 11.8, = 100. -Specimens from one locality yield more soda than 
those from another. The distinctly characterized felspars, whether containing an excess of 
soda or of potash, with but few exceptions, yield the peculiar alkali; and those metamorphic 
rocks known as trap, basalt, petrosilex, obsidian, pitchstone, phonolite, pumice, and a variety 
of distinct minerals occurring in lavas, with few exceptions, yield one of the alkalies, and 
often both in varying proportions. But, although the subject is not irrelevant, restricted 
limits prohibit further detail at present. The mineral species—rock-salt, muriate of soda, 
common salt—occurs in all sedimentary rocks throughout the world, from the transition to 
the tertiary, and is generally associated with gypsum. In the United States there are many 
well-known localities in which this substance is found, and where salt is extracted from 
waters obtained by means of artesian or other wells. In Pennsylvania, on the Kanawha 
in Virginia, in Missouri, and elsewhere, large establishments have been provided for this 
business. Hydrochloric acid is formed whenever watery vapor, or steam, comes in contact 
with muriate of soda at a red heat. The muriate of soda and magnesia are found among the 
principal mineral constituents of sea water, and may easily pass in large quantities into vol- 
canoes. Lavas contain silicate of potash and of soda, and, when acted upon by muriatic 
acid, these give rise to salts which effloresce upon the surface. Organic remains are rare in 
rock-salt ; yet they do occur, not only in the mineral, but in salt water in the ocean and in 
isolated salt pools. 

The general tendency of opinion favors the belief that rock-salt is a deposit from the 
water of the sea. Salt springs evidently originate from the contact of water with salt in 
those formations where the mineral salt occurs, in one form or another, in masses stratified 
or variously mixed with other minerals, and in which the salt may exist in small’ propor- 
tions, yet in very large amount, when the extent and development of the formation are 
considered. In either case, the continued action of water upon isolated masses, or upon 
formations through which salt may be disseminated, in the course of time forms vacant 
spaces into which the superincumbent masses settle down, when dislocations appear on the 
‘surface of the ground. These are among the thousand changes effected in the lapse of time 
by the continued action of atmospheric agents ; and hence those superficial appearances in 
physical geography the causes of which can be appreciated in detail only as results. 

When mineral waters are saturated with alkaline salts, a protracted contact with the 
mineral galt may be inferred, especially where the carbonate of soda occurs, the presence of 
which indicates that the water has been charged with carbonic acid which had remained in 
contact with or long continued action upon the rocks containing silicate of soda. In look- 
ing back, so to speak, through a vista of myriads of centuries, the most lively imagination 
is lost in the endeavor to appreciate effects that the slightest continuous cause might pro- 
duce. In the course of time soils that were barren, and that would have continued so 
unaided by extraneous influences, have become fertile. Thus it is known, and from long 
continued analysis it is proved, that the atmosphere contains all the salts existing in sea 
water. The ocean becomes agitated; the spray rises and is divided, and is thus held in 
suspension ; the salts are carried far inland to fertilize the soil by imperceptible, but con 
stant, never-ending contributions. 

Carbonate of soda, composed of 58.57 of soda and 41.43 of carbonic acid, crystallizes 
from a concentrated solution by cooling, and when exposed to the air effervesces. It does 
not decompose when exposed to the strongest heat, unless in contact with water. It is 
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found in combination with the sulphate of soda in different parts of the world. In the 
desert of Thiat, in Egypt, there is a lake which, during the rainy season, becomes filled 
with wator charged with the carbonate and the sulphate of soda; and this carbonate is 
obtained separate from the sulphate. Sea weeds, such as salsola, salicornia, atriplex, 
statice, bates, and various specics of fucus, contain soda, usually combined with vegetable 
acids. These plants, when burned—by which process the vegetable acids are converted into 
carbonic acid, which combines with the soda—by lixiviation give solutions containing car- 
bonate, sulphate, and hyposulphite of soda; also sulphide, iodide, bromide, chloride, and 
corresponding salts of potassium; but the latter salts in small proportion. . Other sub- 
stances, such as muriate of soda, oxyd of iron, carbonate of lime, alumina, silex, and char- 
coal, also result, in varied but minor proportions, from the imperfect process of reducing 
these plants to ashes. 

The barilla, or soda of Alicant, is obtained in Spain. In the environs of Malaga and 
Carthagena a variety of salsola is cultivated for the purpose of extracting the carbonate of 
soda. In the environs of Narbonne and of Frontignan, in France, the salicornia annua is 
cultivated for a like purpose, being sown and harvested in the same year; and the gali- 
cornea europea, the salsola tragus, and the salsola kali are all collected and burned for the 
production of the alkaline carbonate. Along the sea shore, in Normandy, vast quantities 
of these sea plants are collected, and here they yield a large proportion of swphates of soda 
and potash. Iodine is obtained from the mother waters, called the waters of Wareck, after 
the extraction of these salts; and most of this substance found in commerce comes from 
that part of the world.* But by far the greater portion of commercial soda (carbonate of 
soda) is manufactured. in the environs of Marseilles. An ardent sun gives an economical 
heat for the extraction of the muriate of soda by evaporation, and the carbonate of soda is 
extracted from that salt by the process of Mr. Leblanc. The muriate'of soda is treated 
with sulphuric acid,t by which the muriatic acid is disengaged and the sulphate of soda 
formed. The muriatic acid may be collected, or suffered to escape; but it is now usually 
saved, and decomposed by a peculiar process, and the chlorine (muriatic acid being a com- 
pound of hydrogen and chlorine) is applied to the process of bleaching, which operation 
upon cotton and linen clothes formerly required weeks for its completion, with the risk of 
rotting the fiber by frequent sprinklings and exposure to the sun, but is now so expedited 
as to be effected in as many hours. The sulphate of soda, a compound of sulphuric acid 
and soda, is decomposed by submitting that salt to a proper heat, in contact with a certain 
quantity of carbonate of lime and charcoal. The residuum is lixiviated, evaporated, and 
crystallized. 2 

Near the borders of the Mediterranean is the region of the olive, from which a large 
amount of oil is made. The two substances, oil and soda, being the product of the same 
locality, are employed in the manufacture of soap of a most excellent quality, and known 
throughout the world as Castile soap, from the fact of its having been first made in the 
province of Castile. The purest and best of this soap is the white; but that usually sold 
is marbled with the sulphate of iron or copperas, which soon becomes red, adding nothing 
to the real value of the soap, but rather proving its imvurity, though preferred generally 
from habit or in compliance with fashion. 

The amount of capital employed in the chain of operat’ons to which this chemical dis- 
covery gave rise is now immense, and the business is not confined to France; for, at a 
period not very remote, Mr. Tenant, of Glasgow, in Scotland, from a simple workman be- 
came the possessor of a colossal fortune, and was honored as 2 benefactor to mankind, 
having by his genius provided employment for an entire populacion, his buildings alone 
covering at one time more than eight acres of ground, and embracing all the operations, 
from the manufacture of the sulphuric acid and the employment of the collateral products, 
to the final process of bleaching on a colossal scale. This is one of the striking illustrations 
of the effect of a single scientific scintillation. The residuums from such manufactories are 
frequently excellent fertilizers, and are employed as such with great advantage. 

Sulphate of Soda.—This was dis¢overed by Glauber, and is still known in the dispensatories 
as Glauber’s salts. He described it after having investigated the residuum of the treatment 
of common salt (muriate of soda) by sulphuric acid, a compound which was thought useless, 
and which received the names of ‘‘caput mortuum,’’ ‘‘damned earth,’’ &c. The sulphate 
of soda is without color, and has a peculiar bitter taste, very disagreeable, as ‘all those know 
who have used it as a purgative, for which it is employed, though Jess frequently than for 
merly. It is fusible below red heat, and crystallizes in Jong six-sided prisms. When exposed 
to the air, it gives off its water of crystallization, effloresces, and finally falls into a white 
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* The carbonate of soda, as well as that of potassium, is found in the serum of the blood of animals. It is 
somewhat doubtful, however, whether the soda of the blood is combined with carbonic or other acids, such as 


phosphoric. pa: Ae 
{ Sulphur is extracted for the manufacture of the acid in the near Island of Sicily. 
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powder. It is one of the constant constituents of sea water, and is also found in certain 
spring waters, and in the water of the artesian well of Louisville, Kentucky. : This remark- 
able well, the depth of which is 2,086 feet, throws up 330,000 gallons of water in twenty-four 
hours, which is ejected to a height of 170 feet above the surface of the earth. This water is 
perfectly limpid, with an unvarying temperature of 764° all the year round. Its specific 
gravity is 1.0113. The solid contents left on evaporating one wine gallon to dryness are 
9154 grains, furnishing on analysis the following substances : 


Grains. 
Chloride of Sodium (common salt)..----------------0r--0-----------20- 621.5204 
CalCin.«ccicenwinw enc ar ten nec sosenelecnese np sh ena =aea= mmr 65.7287 
Magnesium....--\.--------------- - 22 eoe enne e nes =o eee 14.7757 
Potassium... seen =o neee een cn emaeenetn enna ane esen=se= 4.2216 
‘Aluminum . Ss a.-0- sce ews cores pe cnewenssesenennnss-es=5 1.2119 
DSTO shin eet le ews tm ee ots ale ee 0 1064 
Sulphate of Soda....-.-------- weencen= ea es a ee ee 73.2957 
STATING sas Shere te rae etme nce al tl 29.4342 
Magers ielaistaa atm mitral mir mie esc em me tee 77.3382 
AluMInNG Syae sone eea tee ease ee Coen eee at Se eee eee 1.8012 
Potashzee=oriae see ples aera ematiars ean aac a ee ea et eee 3.2248 
Bi-carbonate Of SOd ays = same aala as eaten ele w lelee ere lela lt mee 2.7264 
LAI) Oh yaad mises re eae ee lee aoe ie le 5.9915 
IE aNE SCR a ees Oro OOD a SOOO ee ees 2.7558 
10 SS ROS OO ROSS i OOOO SO SOS ao aon) 0.3518 
POs ala bel SOC re ele etme al 1.5415 
TodiderofaMaoneslum=.co cammee a= ee sie aaa a ae ela eee 0.3547 
Bromide Of Magnes << aceraccossseeeue cea en a= = e==see eee 2a 0.4659 
SUC Re Bee ee OR OCONEE OOO S ant) DOS OSs Soe ees So semo 0.8857 
(Offer batons (EN ues ear eeget SS SOC OOO I OC) So SOS aS eee anion =aeee 0.7082 
EOcS tare teeta sce See ale ee oa a eee oie SESS OOS IO Som Se SUS ne 8.1231 
915.4634 

The gases in one gallon are: 

. * Grains. 
Sulphuretted hydrogen....---- -.- haeseecense sseueajscaseaseneseneeeee 2.0050 
Carboniciacid 32s— Sass: oak ceo eects oe cle cece cone aa men aeeener ne Hence 6.1720 
INICROR CHE ag cae cont Se Sd ain oan Sonvenbecconceoc ces conte Bee eeeeeeene 1.3580 


This analysis was made by J. Lawrence Smith. Its results resemble those given by the 
Kissingen waters of Bavaria, and are analogous to those of the Blue Lick water in Kentucky. 
The analysis of this water reveals to us the important fact that there is scarcely a single 
constituent that is not a fertilizer, or a component part of plants and animals. It has been 
shown that lithium is found in the ashes of all tobacco, to which plant it may be essential. 
It is contained in the artesian well water of Louisville. 

If the products of the earth are so wonderfully increased by irrigation with waters that 
are comparatively pure, what might not be the results obtained from applying the water of 
such wells. It is not known to the writer that artesian wells haye been sunk for the appli- 
cation to agricultural improvement of waters holding in solution inorganic substances; nor 
that the particular adaptation of this water to that use has attracted the attention of agyri- 
culturists. The suggestion now made may hence have important results hereafter. The 
height to which this water rises above the level of the ground indicates a force that may be 
made available in giving it an application which the flow from an ordinary spring would 
not offer in many localities. ) : 

If it is true that substances are created once and forever, and are exhausted or carried off 
by cultivation, then they must be replaced, or there can be no vegetable growth; and the 
‘application of such waters to the particular localities where they flow naturally, or may be 
brought to the surface, as in the instance cited, will have the effect of fixing civilization 
upon such localities for so long a time as they continue to flow or shall be applied. Upon 
exhausted lands or desert wastes, or where vegetation has not been sufficient to support life, 
such ingredients may, by these artificial or artesian wells, be brought to the surface and 
made to adapt the lands for homes for millions of the human family—tuming upon the soil 
a running current of wealth, the value of which can only be estimated by that of life itself, 
since life cannot exist without it. 

By reference to the foregoing analysis, it will be observed that the water contains not 
only the inorganic constituents of organic life, but, with the carbonic acid and sulphuretted 
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hydrogen gases, there is nitrogen, an important material essential to life, and in such a 
state of combination as to fit it for assimilation. If the nitrogen be in a nascent state, it is 
eminently adapted, and if simply in combination with water, it is doubtless sufficient. How 
it is combined in the present case, the analyst does not state. The quantity of muriate of 
soda can scarcely be considered a disadvantage, as that substance may be extracted for 
economical uses, leaving the mother water still adapted to use as a fertilizer. 

Sulphate of soda is obtained from certain mineral waters by evaporation and subsequent 
crystallization, and from the mother liquors from which common salt has been extracted. 
As has been stated, it is produced in large quantities by treating common salt with sulphuric 


acid. The chlorohydric acid is driven off and the sulphuric acid combines with the soda,. 


and may be separated by evaporation. It is composed of 43.82 of soda and 56.18 of 
sulphuric acid. : 

Nitrate of Soda.—This is composed of nitric acid 63.5 and soda 36.5. A substance imported 
from Chili, and extensively employed in the arts, is composed of nitrate of soda, chloride of 
soda, sulphate of potash, nitrate of potash, and nitrate of magnesia, with impurities con- 
sisting of a mixture of the soil whence it is taken. This salt, sometimes called cubic peter, 
is found in the district of Tarapaca, in North Chili, where it occurs on a dry plain, at an 
elevation of 3,300 feet above the sea. For a distance of forty leagues the ground is covered 


to a depth of several feet with beds of this salt, which occurs with sulphate of lime, sulphate 


of soda, and chlorohydrate of the same base. The shells which occur in this formation 
are recent, and similar to those existing in the ocean. The nitrate of soda is found in dis- 
tinct strata, a thin layer of brown loam separating the parts. It is also found mixed with 
salt, and forming a small portion of the entire mass. It goes through a very detective 
process of refining; it is then dissolved in water, evaporated, crystallized, and packed in 
bags, and is thus sent to the coast on the backs of mules. The wood used in its preparation 
is also transported from a distance on the backs of mules.* 


SILICIUM. 


Berzelius discovered in 1823 the mode of preparing pure silicium, and described the his- 
tory and properties of many compounds containing that metal, previous to which time their 
precise nature was unknown, or at least very imperfectly understood. It forms part of the 
greater number of minerals of which we have knowledge, and next oxygen appears to be 
the most abundantly diffused of the simple substances. It is found combined with oxygen, 
in a pure state, as rock crystal, or mixed with oxyd of iron and divers other substances, or 
in combination with various bases, as already described. 

Silicium. when pure, is not characterized by a metallic lustre, but appears as a dark-brown 
powder, in this respect not differing from other bases, as zirconium is without the usual 
characteristics of metals; hence the doubt that has arisen among some chemists in relation 
to the propriety of classing this substance among the metals. 

When silicium' is heated with the hydrate of potash or soda to the melting point of either 
of these alkalies, an explosion takes place, attended by vivid incandescence and the emission 
of hydrogen gas, which becomes ignited by combining with the oxygen of the air and the 
re-formation of water. It is infusible before the blow-pipe. 

The oxyd of silicium, silica, silicic acid, quartz-crystal, when submitted to the heat of 
an oxy-hydrogen blow-pipe, melts, and may be drawn into long threads like glass. If thrown 
into water when in a fused state, it solidifies into a transparent mass, very hard, yet tough 
and not easily broken, even when struck with a hammer. Steel is thus hardened by being 
plunged into water when heated. It is volatilized when heated with the vapor of water, 
and is deposited like snow. It is tasteless and inodorous; and, though it combines with 
bases and forms silicates, it is without action upon vegetable colors. When precipitated 
from potash or soda, with which it may have been combined as a silicate of either alkali, it 
may be re-dissolved in muriatic acid. In this instance it most probably bears the relation 
of a base. When the solution of silica in hydrochloric acid is evaporated without carrying 
the operation to the expulsion of all the water, the silica forms a pellucid jelly, and this 
becomes completely insoluble on evaporation to dryness. Silex thus prepared is a white 
powder, insoluble in acids or caustic alkali until again brought in contact with potash and 
soda. All the salts of silicic acid are insoluble in water, except those of potash, soda, and 
lithia. 

Ata certain distance toward the centre of the earth all matter is doubtless in a fused 
condition. Silica forms part of the rocks of a crystallized character which occur around this 
molten mass. It is either amorphous, crystalline, or combined with several bases, such 
as alumina, potash, soda, &c., and as such is known under the mineralogical name of 
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felspar, already described in some detail. It occurs in all the metamorphic rocks, and has 
an immense extension, as developed in the red sandstone formation ; it forms nodules, called 
flint, in the chalk deposits, and is one of the constituents of sedimentary deposits in different 
parts of the world. It enters, also, into the composition of all glass, and in slags from 
furnaces in which iron, copper, &c., are manufactured. : ry 

Ordinary glass is a mixture of silicate of potash or soda with other silicates, such as those 
with a base of lime, magnesia, oxyd of iron, manganese, lead, &c.; and, when in plates, 
appears to resist the action of water, but in the course of time becomes opaque, and is finally 
decomposed. Specimens of glass taken from ancient tombs show such decomposition, and, 
when pulverized and treated with water, portions are dissolved. The silicates with several 
bases, or double silicates, are more fusible than the simple; and those with many bases are 
affected by water in the proportion of their soluble base, such as potash and soda. Glass in 
which the oxyd of lead enters to a large extent is more fusible than other descriptions, all 
glasses being silicates, and differing only in the proportions and nature of their bases. The 
same may be remarked of potteries. The white porcelain is free from impurities, particu- 
larly such as impart color. The tinting of glass and porcelain is produced by the addition 
of metallic oxyds, and has little or no effect upon the material itself. 

Mortars are silicates. Hydraulic mortars owe their properties of becoming hard under 
water to a mixture of silicates, such as silicate of alumina. A limestone containing from 
25 to 30 per cent. of such insoluble residuum, when calcined as for making quicklime, will 
give a cement which will harden under water in about twenty-four hours. Hydraulic lime- 
stones may be prepared artificially by making the proper mixtures. 

Flint, agate, chalcedony, cornelian, opal, jasper, amethyst, &c., consist almost entirely of 
silica, colored by different oxyds of metals; cornelian, by oxyd of iron; amethyst, by oxyd 
of manganese; and it is said that peculiar opalescent appearance characteristic of the min- 
eral called opal is owing to minute fissures inhabited by microscopic organisms. Whatever 
may be the coloring matter from which the silex derives its shade, the amount thereof is 
sometimes scarcely appreciable to analyses. 

In the vegetable kingdom silica is a constant ingredient of plants, as is shown by analyses 
of the ashes. In some it occurs more largely than in others, the grasses appearing to con- 
tain more than other plants, particular varieties, such as the arundinaria, possessing quite 
_ Jarge amounts. Varieties of reed contain at times crystallized silica, and will often strike 
fire with steel. The epidermis contains so much of this substance that the edge of a knife 
used in cutting the stalk of the plant soon becomes blunted. 

“« Silica, under soluble conditions, is a comparatively large ingredient in tke food of agri- 
cultural plants, and plays an important part in the fertility of soils. The quantity of it in 
any one species of plant varies in different parts of the plant, in different varieties of the 
species, and upon different kinds of soil. The quantity of it, in the mean of six specimens 
of turnip bulbs, analyzed by Professor Way and Mr. Ogston, amounted to 0.34 Ib. per ton; 
in the mean of six specimens of turnip-tops, to 1.73 lb. per ton; in the mean of six speci- 
mens of entire crops of turnips, to 0.55 lb. per ton; in the mean of three-specimens of 
heet-bulbs, to 0.54 1b. per ton; in the mean of three specimens of beet-leaf, to 0.76 lb. per 
ton; in the mean of three specimens of entire crops of beet, to 0.56 lb. per ton; in the 
mean of five specimens of carrot-roots, to 0.24 lb. per ton; in the mean of three specimens of 
carrot-leaves, to 4.46 Ibs. per ton ; in the mean of three specimens of entire crops of carrots, 
to 1.22 lb. per ton. The quantity of silica, according to the same authority, amounts to 
0.61 Ib. per ton in the tubers of Jerusalem artichoke, to 1.76 per ton in peas grown on 
chalk, to 0.84 Ib. per ton in peas grown on clay, to 2.53 Ibs. per ton in pea-straw grown 
on chalk, to 5.04 lbs. per ton in the entire crop of peas grown on clay, to 1.94 1b. per ton 
in pea-straw grown on clay, to 0.42 lb. per ton in beans grown on clay, to 2.61 lbs. per ton 
in bean-straw grown on clay, to 3.17 lbs. per ton in the entire crop of beans grown on clay, 
to 60.0 Ibs. per ton in wheat-straw, to 172.1875 lbs. per ton in wheat-chaff, and to 16% oz. 
in every 28 bushels, or 1,792 lbs. of wheat grain. Two important practical inferences from 
these facts are, that the root crops bring up soluble silica from the deep parts of the soil, 
or assist the subjugation of crystalline silica under soluble condition in the higher parts of 
the soil, in preparation for the uses of the corn crops, and that by far the major portion of 
all the soluble silica abstracted from the soil by a whole course of crops may be returned 
to it in the leaves or tops of the root crops, and especially in the straw and chaff of the 
grain crops. A main office which silica appears to perform is to give mechanical firmness 
and strength and resistiveness to the parts and organs of plants which are most exposed to the 
risk of fracture or prostration, or other injury from the weather ; and therefore it is scarcest 
in the pulp or farina of seeds and in the flesh of succulent roots, less scarce in leaves, more 
abundant in culms, and most plentiful in the sheltering chaff-coats of the ripening grain. 

“The quantity of soluble silica in most soils, or of silica under conditions which render it 
eapable of solution, and readily available for the use of plants, is so great as to render 
special applications of it altogether unnecessary. The small proportion of it, too, which is 
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carried off by the seeds of field crops, and not returned in the portions of farm-yard manure 
which consist of leaves and culms and chaff, is, in general, far more than compensated by 
the disintegration of part of the insoluble silicious constituents of the soil in the operations 
ef fallowing and tillage, and by the bringing up of soluble silica from the lower parts of 
the soil in the absorptive process of root crops, and allowing it to remain on the field by 
carrying away only their bulbs, or tubers, ortaps. ‘Between corn corps,’ as Liebig suggests, 
‘we may grow mangel-wurzel, or even potatoes, if we remove only the tubers of the latter, 
and allow the plant itself, which comtains much silica, to remain on the field.’ But, in fact, 
most fields contain such a large natural store of available silica that no care respecting it 
needs to be entertained, and no expedient for any special supply of it needs to he adopted, 
for centuries to come. Almost the only soils, or at least the chief ones, which may now 
and statedly require direct applications of it, are peat lands and other predominantly humous 
grounds, which contain a comparatively small proportion of mineral matter, and which 
‘produce such soft and flexuous corn-culms as want sufficient strength and firmness to resist 
the buffetings of the weather. Yet many scientific farmers, and even some distinguished 
agricultural chemists, contend that artificial silicates should be applied to all soils; that 
they form an indispensable ingredient in any compound special manure which is intended 
to serve as a substitute for farm-yard manure; and that they form a fit and sometimes 
necessary preparation for a wheat crop on any land which has suffered an appreciable abstrac- 
tion of its soluble silica by the crops of the immediately preceding years. The question 
thus brought into dispute is one of very considerable practical importance, and requires 
much knowledge and very comprehensive thought for its proper investigation.’’* 


ALUMINUM. 


‘This metal is of recent acquisition to the arts. It is interesting because of its properties, 
but, above all, as an object toward which the attention of men of science has been turned 
for half a century. Philosophical research had developed a knowledge of its properties 
before its separation or production, now confirmed by this achievement. The contest of 
many years was between the natural difficulties obstructing the investigations relating to an 
unknown substance, on one side, and all the eftorts of science, as then comprehended, on 
the other. The difficulties presented, for a time, baffled and set at defiance these efforts. 
But theory, as a beacon, lighted the way, and practice finally triumphed. History will 
record this vindication of the supremacy of science, and the trophy will continue in the 
keeping of civilization forever. 

Alutainum resembles tin and silver, but, when hammered, has a somewhat bluish appear- 
ance. It is malleable almost without limit, and can be beaten into foil or drawn-into wire 
without reheating. It is more tenacious than silver, and perhaps less so than copper. It is 
about as hard as virgin silver, but is easily cut with a knife. It is very sonorous, the sound 
produced by a blow upon a bar of the metal resembling that of glass. Many experiments 
have led to the belief that it is the best known conductor of sound. ‘The density of this 
metal when cast is 2.56; when laminated 2.67. It fuses at a higher temperature than zinc, 
and lower than silver, and crystallizes on cooling. When pure it is unalterable by air or 
water. The hydrate of potash or ef soda has a powerful action, evolving hydrogen, and, 
in the solution, an aluminate of the alkali. It forms alloys with silicium, iron, zinc, nickel, 
tin, bismuth, copper, gold, &c.+ 


ALUMINA. 
« 

Alumina, or alumine, is one of the component parts of alum, from which it was first 
extracted. It is the principal constituent of clays, in which it is found generally mixed 
with other substances that impart to it a color, it being naturally white. It is a compound 
of oxygen and the metal aluminum just described. The precious stones, corundum, sap- 
phire, emery, and other varieties, are nearly pure crystallized alumina, particularly the 
sapphire, which is very hard, and is cut by means of diamond powder and polished on 
lead wheels with the same powder, or that of emery, a less pure variety of the same 
mineral. The specific gravity of alumina is 2. (water being unity.) It is without smell, 
and has little or no taste, but is not altogether void of astringency. It has a strong affinity 
for water, and gives it off with readiness when heated. Ti he tenacious, sticky nature of clay 
soils is owing to this property, and is marked in proportion as the soil approaches to pure 
alumina. As it gives off water under the effects of the sun or the wind, it hardens. cracks, 
and becomes obdurate and unyielding. Of ail soils pure clay is therefore the mest difficult 
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to manage or subdue by cultivation. Sir Arthur Young has said that ‘‘no man ever throve 
upon a stiff soil.” Strong teams are required to worl: it, and this can be done at the proper 
moment only, as it is not only difficult and expensive, but to a certain extent injurious at 
other times. Clay has merits which should not be underrated, such as the retention of fer- 
tilizers more effectually perhaps than any other material, and its capability of absorbing 
ammonia when exposed to the air, as is apparent to the smell when a piece of clay is breathed 
upon, for the peculiar odor emitted on such an occasion is due to the presence of this alkali. 

Alumina is rather an essential element of soils, or purveyor of food, than a constituent 
of plants; for the ashes of plants rarely contain it, and even then but sparingly. ; There is 
reason to suppose that those analyses which give alumina as a constituent in certain plants 
are erroneous, and that what was rendered as alumina may have been in reality phosphate 
of lime. Thus, it is stated that three-fifths of a grain of alumina are found in thirty-two 
ounces of the grains of wheat, and about four grains in thirty ounces of the grains of barley 
and of oats. It is also said to constitute 3.72 parts in 100 of the entire plant of the sun- 
flower, 7.11 of the entire plant of Turkey wheat, and 14 of the entire plant of the fumitory. 
It is seldom or never found uncombined, but rather in the form of silicate, sulphate, or 
phosphate of alumina. It is fownd to be an important part of the crystalline rocks, as has 
been noted under the head of silicates and in relation to the composition of felspars. 

Aluminous minerals, so manifestly essential to the fertility of soils, are extensively dif- 
fused throughout the surface of the globe. They occur in all soils susceptible of cultivation, 
which may be owing to the fact that they are retentive of fertilizing salts; and, according 
to a paper lately published by Professor Voelcher, aluminous earths possess the power of 
absorbing and retaining fertilizing principles in such a state of combination as to readily 
yield them to plants, without their being subject to detraction from that combination by 
rain or water as jt usually falls or passes through soils. ‘‘In order to form a distinct con- 
ception of the quantities of alkalies in aluminous minerals,’’ says Liebeg, ‘‘it must be 
remembered that felspar contains 173 per cent. of potash, albite (soda felspar) 11.43 per 
cent. of soda, and mica from 3 to 5 per cent.; and that zeolite contains from 13 to 16 pei 
cent. of alkalies. The analyses of Gmelin, Lowe, Fricke, Meyer, and Redtenbacher have 
also shown that basalt and clinkstone contain from % to 3 per cent. of potash, and from 5 
to 7 per cent. of soda; that claystone contains from 2.75 to 3.31 per cent. of potash; and 
loam from 1} to 4 per cent. of potash.’’ The quantities of these substances present in any 
specimen cannot give a correct estimate of its presence in all portions of any rock ; nor are 
the alkalies the only fertilizers to be anticipated, where analysis has not heretofore men- 
tioned or detected their presence, since the presence of phosphoric acid has been shown in 
a variety of rocks which were considered free from that substance and from all organic 
remains, such as clinkstone, phonolites, hornblende, augite, compact basalt, trap rock, pumice 
stones, obsidian, mica, granite, chlorite-slate, porphyry, mica-slate, and gneiss, and in native 
borax from the East Indies. 

Soils eminently aluminous, as has been stated, are absorbents of water and retentive 
thereof. This renders them stiff, waxy, and cold, as well as damp, and exceedingly difficult 
to cultivate and subdue. It has been said that this property of clay soils may be modified 
by the application of sand; but this is often expensive, at all times laborious and attended 
with difficulty in making the admixture. The cohesive nature of clays may be overcome, 
and they made comparatively porous, dry, warm, and’fertile, by the operation of paring and 
burning, the particles being thus partly fused and made to cohere and form a gritty mass 
containing the elements inherent to the clay with the properties of sand. Besides this, 
burnt clays have an increased power for the absorption of ammonia; but clays thus altered 
by heat lose a great proportion of their retentiveness of moisture. The most cohesive clays 
may by this process be converted into a fine dry, powdery soil as light as an ash bank; and 
where rushes, and coarse grasses, and semi-aquatic plants have obtained, a new growth will 
come in, and the soil will become fertile and easily cultivated. The roots and fibers of 
weeds and plants, and all noxious seeds, may be eradicated by paring and burning; and in 
a vast number of instances soils of a clayey nature that cannot otherwise be brought into 
economical culture, may by this operation be rendered fruitful. The alteration in the inert 
vegetable fiber existing in soils, when subjected to this operation, will often have a decided 
effect upon its productiveness by converting useless and injurious matter into assimilable 
plant food; or a product may be thus obtained having an advantageous chemical action 
upon the inorganic constituents of the soil. The transformation of inert vegetable fiber by 
charring, or even roasting, will add to the absorbent quality of the soil in proportion to the 
amount of those substances in the earth ; for it is known that charcoal has surprising quali- 
ties of absorption and condensation, not of water, but of those gases which have an evident 
influence upon fertillity. The paring and burning process, though applicable and advan- 
tageous to deep clays that are barren from their closeness and their wetness, would be followed 
by disastrous consequences if applied to shallow arenaceous lands. In this case it would 
drive off or destroy even the scanty vegetable matter that such a soil might contain, leaving 
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an arid sandy waste. Sandy soils are frequently too porous, and the heat generated by 
paring and burning could not give consistence to such a material as silicious sand, since 
silex, however fusible when in contact with bases such as alumina, lime, magnesia and the 
alkalies, is refractory by, itself. 

Rough old pastures having a basis of clay, when infested with moss or noxious insects, 
or which possess a thick coarse turf susceptible of combustion by itself, or with the addition 
of brush, coal, ashes, &c., may be benetitted by paring and burning. Peat, weeds and 
moss are, in some situations, burned for their ashes; and if the soil with which they are 
to be mixed contains lime it is no disadvantage, shells, marl and sea sand containing, calca- 
reous matter of any kind, being a desirable addition to the ashes thus produced. The 
charred clay of burning sod, or even old crumbling bricks, is a manure particularly adapted 
to some soils, in certain cases being preferred to lime, and appearing to be well suited to 
kill the moss in old swards. A thin, mossy clay soil will certainly be benefitted by pariag 
and burning ; and perhaps the most economical method of reclaiming such soils is to plow 
them up with a portion of the subsoil and then burn them. This may be done by setting 
fire to heaps, with or without the addition of other combustible than the vegetable matter 
existing in the roots of fibers of the plants growing upon the soil. The more luxuriant the 
moss or weeds growing upon such a soil the more clay can be mixed in the heap, and the 
richer the ashes that are thus produced. 

The growths on salt marshes, together with the surface soil, when pared and burned, 
will be found rich in saline matter, such as soda and lime, and will prove a valuable addi- 
tion either to the soil whence they are taken or to others upon which they may be placed. 
Many soils in our country which have been mismanaged, neglected and suffered to grow up 
in luxuriant unprofitableness, may be greatly benefitted by paring and burning. It would 
appear from experiments made to determine the comparative advantages derived from turn- 
ing in such lands and paring and burning them, that the advantages are decidedly in favor 
of the latter process.. ‘‘The one method,’’ remarks an able agricultural-writer, ‘‘opens an 
immediate source of great profit, whereas the other leads to nothing but disappointment 
and expense.’’ 


OXYD OF IRON AND MANGANESE. 


Little need be said in this place of these two substances, since, though they exist abun- 
dantly in nature, and in most, if not all, cultivated soils, it is supposed their presence in 
plants is accidental, and always in small quantities. The protoxyd of iron is strongly dis- 
posed to pass to a further degree of oxydation ; and wherever it occurs, as in some sub- 
soils, to this tendency has been attributed the fact that the oxygen of rain water is not 
given up to the roots of plants, but absorbed by this .oxyd. Drainage or subsoiling, by 
giving greater porosity to the soil, would facilitate aeration, and do away with the sup- 
posed unhealthy effect of the protoxyd of iron. As the oxyd of iron is known to occur in 
animal bodies, there is reason to suppose that its presence is essential to certain plants. 
Soils containing ferruginous matter are not benefitted by the addition of organic or putrid 
animal manures. The peroxyd of iron is reduced to the state of protoxyd by the action of 
the organic matter which unites with a portion of the oxygen in the peroxyd. Where the 
sulphuret of iron is found, a chemical action may be brought about by the addition of 
lime.* The peroxyd of iron absorbs and retains ammonia, and imparts it to plants as they 
require nitrogen, which is known to be a constituent of that gas and of organic matter. 

Experiments made on oats py the Prince Sabin Horstmar, of Brunswick, to test the 
necessity of inorganic constituents, prove that plants of the higher orders cannot develop 
themselves nor ripen their seeds unless such substances are present. In speaking of iron, 
it is stated that this base being absent, and all others present, the plant was very pale, 
weak and disproportioned ; without manganese it did not attain perfect development, and 
bore but few flowers. According to the researches of this gentleman, chlorine appears ta 
be essential to the growth of wheat; and, in combination with sodium, as has been stated. 
is a constant portion of the atmosphere, being wafted from the ocean, where it rises witk 
the spray. 

When added to soils in which it does not exist, or exists in inadequate quantities, th« 
oxyd of manganese has the effect of changing the normal color of flowers. Thus the flower: 
of the hydrangea may be made to turn from pink to purple. 

Some of the leading facts connected with the history of the mineral substances essential 
to the production and continuance of animal and vegetable life have now been presented. 
Jn the economy of vegetable life the mineral food necessary both for vegetables and animals 
is prepared, and without this previous preparation there could be no animal life. These 
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inorganic constituents all come from the soil, and the soil is derived from the rocks. They 
are essentials, however limited; and though all may not be necessary for the production of 
one plant, the absence of one requisite element forbids that production. Of such materials, 
and such only, must the multifarious natural and artificial mineral fertilizers be composed. 
If they are not in the soil they must be added, or all progress in agriculture will ve at an end, 
and population, so far as it is dependent upon the products of the soil, will disappear. The 
air we breathe has no value in a commercial sense, yet it is essential to life; and so may 
we speak of many other natural gifts unlimited in supply. Weare apt to look upon the 
constituents of the soil in this light; but without going far back into history, or leaving 
our own continent, there are melancholy proofs of the contrary ; and nothing is hazarded 
in saying that if the present system of culture shall be continued in the South, the time is 
fixed when there will be scarcely a single acre of upland under cultivation. The production 
of the great staple which now vivifies the commerce of the world will be restricted to the 
alluvions and the marl formations, and the same result must follow wherever a similar 
mode is pursued. 

Thus much having been said of the elementary principles on which all agriculture de- 
pends, it may be well to adduce examples of the composition of the inorganic portions of 
plants. The analyses of the ashes of different plants, and of different parts of plants, are 
taken from the pages of Morton’s Cyclopedia of Agriculture. "rom these tables the intel- 
ligent agriculturist will be able to draw many useful and “teresting conclusions, showing 
how such investigations may be made subservient to economical production. 
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bare ASHES. 

When any organic substance—with few exceptions, if any—is burned in contact wilh the 
air, there remains an incombustible residuum called ashes, consisting of that portion of the 
plant which is exclusively mineral. The ashes vary according to the nature of the plant, 
the portion consumed, and the geological formation and other characteristics of the locality 
in which it grew. As has been stated, the substances composing the ash are as essential as 
the organic or combustible portion of the plant. Most of the plants which grow in sea 
water, or near the ocean, contain soda, and also potash. Even wheat, when grown near 
the borders of salt water, though in soil containing little or no soda, is found to yield soda. 
These substances have very similar properties, and are to a certain extent interchangeable 
in certain plants ; but this is the exception, and not the rule. Sea plants, though always 
containing soda, are never without potash; in most cases, indeed, it predominates. As 
like causes produce like effects, plants that are similar and grown under similar conditions, 
produce ashes that are similar. 

Different parts of the same plants, as the leaves, the branches, the trunk and the roots, 
yield ashes of different composition. Professor Johnston has shown that ‘‘the difference 
existing in the mineral contents of the straw of wheat may be as great as from three to 
eighteen per cent.; and in oats from three to ten per cent.; and, under certain circum- 
stances, is greater at the bottom of the stem than at the top.’’ The amount of mineral food 
is greater in the leaves than in any other portion; and it is precisely in that part, of the 
plant where assimilation is most active. The tuber of the potato contains in its ashes as 
much as eighty-six parts in the hundred of the salts of potash and soda; while the ash of 
the top contains only four parts of those substances. The tuber gives only fourteen parts 
of lime, and no silica; while the top contains as high as thirty-six parts of silica. Mr. Th. 
J. Herapath has given the following results of analyses of the potato, all the varieties having 
been grown upon the same soil and under precisely similar circumstances : 


Ash analysis of five varieties of potato. 


White Penn’s Axtridge ; 

Apple. | Beauty. | Kidney. | Maspie...|Forty-fold. 

CaTVONIC "AEId. -.-—---+<-<- 21.059 16.666 21.400 18.162 13.33 
Sulpharitescide=2_.-..5------ 2.774 4.945 3.244 5.997 6.780 
Phosphoric acid....-. -....- 5.716 8.920 3.774 6.669 11.428 
a) ee ee ee 53.467 54.166 55.610 55.734 53.029 
SO. (ee eee Trace a. 2-|Lraces=s.| Swacers=1*} Trace-. =2'5|) Dracehees 
Wi OLIde OF SOCININ = 5 -ln<- aa-|cecemstec|en-an— AB Aone sao === eee 2.095 
Carbonate of lime....-.- .--. 0.844 2.049 3.018 1.954 2.286 
Carbonate of magnesia-...-- 3.530 0.273 1.257 2.565 0.570 
Sulphate of lime._.-.-.-..-- racemes |v Graces =. 0.125: |" Trace sec arace ees 
Phosphate oftime.........-- 3.363 0.683 3.835 5.374 2.856 
Phosphate of magnesia.....-- 9.247 12.298 |, 7.550 3.545 7.623 
Phesphate of iron. l2....2<<- Wrage. 2 52) Traces 0.062 | Trace ....| Trace ...- 
Phosphate of alumina......--|..-- AOeeadice ae OGen= =|) LLACel.<ac| erie OZ ea a ict dog ess 
Phosphate of manganese. ..--|- es ese Setar Oe ei a |aaie'x dosscei sess TG Pe era Na eee CLO ees 
tC ACG lere ale ae ee | ae a ocs/on| Line taal cee OFZ OM eee 10s a wea ain donee 
100.00 100.00 100.00 100.00 100.00 


eee 


Analysis has shown that the ashes of grain give a different result from those of the straw ; 
and this is particularly illustrated in the wheat plant. The grain is rich in phosphoric acid 
and in magnesia, while the straw yields but a small proportion of either substance. The 
straw contains much silica; the grain but little. By exporting the grain from the farm, 
therefore, the soil is impoverished of certain minerals which are not returned to the land in 
the straw. : ; 

- The mineral portions of all vegetable and organi¢ matters exist in the ashes and in the 
plant in different conditions. In the latter case they are more or less combined with organic 
acids, such as tartaric, malic, pectic and oxalic. ‘These acids are combustible, and when 
the plant is reduced to ashes they are destroyed, leaving the minerals themselves more or 
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Jess altered and differently combined. In the decaying plant they are in assimilalle con- 
dition, passing from one state to another, not having been segregated by the efiect of heat, 
which, according to its intensity, has a disadvantageous eflect upon their action as fertilizers. 
Thus silex, which in the plant may have been in atomic division and soluble by the effect 
of heat, becomes gritty and insoluble. The alkalies may by the same agent enter into 
insoluble conditions with that substance, and thus be rendered inert for an indefinite period. 

As the ash of a plant represents the mineral food which has once been assimilated, so far 
as their nature in this capacity has not been destroyed by heat, so far are they useful for 
fertilizing. All plants yield ash residuums ; but they differ in their richness in vertain con- 
stituents according to the nature of the plant from which they may have been extracted. 
None can be useless ; and they vary in value only according to certain constituents which 
are considered more rare and more valuable than others. Besides, as has been stated, their 
value may be deteriorated by the degree of heat to which the organic matter has been sub- 
jected. A large amount of carbonaceous matter, from the imperfect combustion of the 
organie portion, is not disadvantageous; as we know that charcoal is a condenser of gas, 
and sometimes absorbs as high as ninety times its volume of certain gases. Ashes are also 
deteriorated in value by lixiviation ; those exposed to rains, or which have been leached for 
soap-making, being less valuable by the amount of alkali removed. The ash of a plant 
that yields much phosphoric acid, potash, or soda, is more yaluable than those obtained 
from plants which are poor in those substances. Ashes can only be used as auxiliaries to 
other manures, and will be comparatively without effect if the soil is without organic mat- 
ter. For, notwithstanding that the atmosphere contains the organic elements, it must be 
pberne in mind that the plant derives-a portion of its organic nourishment from the soil 
Ashes have a good effect upon stiff soils in causing a division of the particles, their non- 
adhesive nature counteracting the tenacity of such soils; while, independent of this me 
chanical action, theiz chemical composition has the same value in this as in any other 
application. 

Peat ashes differ very materially from those of wood, the soluble portions, from their 
continued contact with water, having been removed. Peat bogs formed in calcareous for- 
mations are rich in the salts of lime, which gives a value to them not belonging to those 
which occur in other rock formations. The ashes of peats taken from different localities 
differ so widely in their composition that their value as fertilizers should be determined by 
a special examination for every locality whence they are taken. They have been found 
especially useful for top-dressings of swards, clover and varieties of peas, which is explained 
by the presence of the sulphate and carbonate of lime. When the phosphate of lime is 
present, they have a vastly greater value and a much wider range of usefulness, and will 
prove beneficial to all the crops in which that important element is essential, such as tur- 


nips. Mr. Charles 'I’. Jackson has given several analyses of the ashes of peat, from Rhode 
Island and Massachusetts, as follows: 
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Tt may be well, for the sake of comparison, to subjoin here a number of analyses of peat 
ashes from foreign sources, as follows : : 

Two samples of peat ashes analyzed by Thaer and Einhof, showing an extraordinary 
quantity of phosphoric acid : 


THM coe eh deeb hes aces cee bwee cece ee eecese awa mere —--- ~ 15.25 20.0 
PAT 1 ee erate rete ml ces etm le rl ln ow ag a 20.50 47.0 
Oxyd of iron -...--...----------------------------------------- 5.50 TD 
Silica 6 Woo bk ck ck eto eke ence enn c eee ena~ aa Seassensne= 41.00 13.5 
Phosphate of lime.-....---------------------------------------- 15.00 9.5 
Common salt and gypsum....--..----------------- oa es tie 3.10 2.6 


100.3 100.11 


——- 


Analyses of peat from Brunswick, by Wiegman, showing the presence in some varieties 
of considerable quantities of phosphate of lime : 


Sulphate of lime... 2.2 ------------srcanena = conn ees enn an ease = see eee 48.75 
[SURG Pee SEES Se Aeneas ene eae senna Se eS 22.00 
SSSR Ss wt lem le mee or ee ee en ae 142.00 
TENTH es ye S/o SSE OOM SE eee poe eee sees on oe 96.00 
BESTS Seyi OL SEIT ss Pa ei ee el ee lt 66.00 


JNO aby CRO a tie Se a Sr eae ee ae en ee aaa eee 16.00 


Analyses of two samples of peat ashes from different parts of Berkshire, made by Playfair. 


Rie Of Tae. fs hence Ue UE ee de eee 62.50 58.0 


ORV COL KOM pa tes o ee he ea ee ee ee tare ie ee ee ee ee 2.63 

arAlunina a2 SSuStie BSS Jott Soles SEC Slee oe oe ee 1.03 oi 
Silica (soluble in acids) ..-----.---------------------------------- 1.40 1.12 
Dulphate: of Potash). b ake Mase te Ss Slauee see ee eee i eee 2.15 0.37 
DUlphatcOMsodacee se 6 22s Sod sa ece tee cola eeee aa ae ee nee 1.16 trace 
Pela OMMes 2 < Se cance one sal eee cS ecte es Seen eee eee ee Lit 2.8. 
PHosMuaAtetOr Mana sh. cs cse dees Soh Coe Lee sane Lee ee 0.37 0.4 
Ghiorne 25-52. 3 SS SOSA See ae eS Se An 5 trace trace 
OVeoMCRMauler seeks code eecce lee noe Jaa mebocuese eae ser ee 4.81 4.25 
Deu UaC aye mote a rate cet cin Seamek = fe oau soos Soe nem eee 14.01 11.19 
WiAtele ee tree eee ne See Se oe Aaa tts Sie ono Soe ee ees 7.31 17.21 
Loss i oaee mete cere nae See aan ae an ee le Sees Oberon eee aee ote 0.12 0.27 


Table showing the composition of certain foreign peat ashes. 


——y— 
Ichaux. | Voitsumra.| Vassy. | Framont. Hagenan. 
USN Ovemcin me nixin'ne ae ae el ea ee eres PA alls ee 30.0 60.0 
Carbonate of lime.......-... 63. OO Th ome cae BLS Sk Ae ee cee ee 
CY) Sa ee ees See (hee Parte Gee PLO Sos et eee pe ae 
oe 2 6.5 
Biliod -seeeeeceeeeeeoe eee 15.0 S6:b Mdawancs 40.0 a ee 
INANE SSR ees 7.0 Las Set eee 3 16.2 
Oxyd of iron.....----2----, 9.0 33 11.5 t ap0 | 3.7 
Potash and soda....---.---- QEODSIE Se OU Sle Eee aaa 2.3 
By EM aKeS Sich 5 SRS Seemed ee SLO (EOE ES TN Rese e 0.6 
Sulphate OmMMMer s . se Blew ono oe 4.5 2G 0 Eee ols Sethe ee 
Sulphuric SG we wiecoe ew we oa| so = Fo cic SOs i cen nn ean eer 5A 
Chlorine soe See eee Sneed ce ee O13 tah arbitrate eral cape ea 0.3 
Sey Sipe EO MBDNSSIIN, WT sc eos Tgy Up CE agh nce sees RR eae 
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Peat ashes, like all others, act mechanically, and improve sticky or tenacious clays by 
interposition. Peat, when dried and burned, or rather charred, would in some instances be 
a most valuable addition to lands, acting mechanically and chemically upon them, the 
charred vegetable matter changing the temperature of light colored lands by merely changing 
the color, and destroying the adhesiveness of clays by the arenaceous property of the charred 
peat. The charcoal would be a collector of gases, such as ammonia, and thus prove a per- 
manent meliorator of the soils, but more especially of stiff clays. 

Burning peat for its ashes has been prosecuted as a regular business in Holland, whence 
they are exported to Great Britain and to Belgium. ‘The consideration in which they are 
held in the last mentioned country is due to the quantity of phosphate and sulphate of 
lime which they contain. \ According to Sprengel, 3,000 pounds of the best quality of peat 
ashes from Holland contain 300 pounds of sulphate of lime (gypsum) and 120 pounds of 
phosphate of lime. This explains their action upon cloversand other forage crops. Mr. 
Mitchell,* in speaking of their use, says: ‘‘As a top dressing, these ashes are superior to 
common manure, it having been found in Flanders that the crops of clover, where the 
ashes were used, were much earlier, heavier and superior in every respect to those which 
have undergone a dressing of horse and cow-dung. As a top-dressing to the second crop 
of clover, they will be found highly advantageous. One of the best proofs of their useful- 
ness is the fact, that while we have frequently in this country very backward and light crops 
of clover-grass, in Flanders, where this top-dressing is used, such a defection seldom or never 
occurs.”’ 

&ir John Sinclair quotes the declaration of eighty-three practical farmers that “they 
know by experience when clover is not manured with peat ashes to the amount of nineteen 
bushels to the acre, the following crop is very bad, notwithstanding any culture that can be 
given to the soil; whereas they always have an excellent crop of wheat after clover, and 
doubtless in proportion to the quantity of the above manure used.’’ 

In the counties of Newberg, Berks and Hampshire, peat ashes are in high repute as a 
dressing for clovers, sainfoin, rye, grasses and rape, which is natural, as the ashes used 
contain the phosphate and sulphate of lime, and also some potash. Wherever manures are 
used upon the turnip crop, whether mineral or organic, if they contain phosphate of lime, 
they will be found of great advantage. It is to be regretted that the scientific annals of our 
country are not rich in the analyses of our peat ashes, or those of our coals, since it is 
believed when the methods now known for detecting and dosing phosphoric acid, a greater 
value will be attached to our peats as fertilizers, particularly on account of the phosphoric 
acid they all doubtless contain in greater or less proportion. 

‘The effect which the writer has observed to follow the application of peat on his own land 
induces the belief that their action is more than is represented by the mechanical agency, , 
or that which is due to their absorbing faculty. Peat ashes are said to be of great and 
particular service to crops of sainfoin; and such efficiency to that particular crop might 
have been expected @ priori, since calcareous fertilizers are essential to its growth, the plant 
scarcely thriving at all on other than calcareous soils. Professor Johnston has found as 
high as six and a half per cent. of phosphate of lime in a peat taken from the Island of 
Lewis. 

fAs a top-dressing for oats Mr. Gardner, of Paisley, obtained the following results from 
peat ashes : 


Produce of grain per acre. 


qr. bu. Dp. 
ERED AUG te ile woim mpter aer Siow ae er aes nites mT a sed ee ON nON Loo aes O 
las NOISY OCW ate ete ns oe a ata i midi els wind = le ie eine mieied (Rpeall hese: 
Peruvian guano, 2 cwt -...- SeAB ro cechie et Soe BhZ Es aah ap eae A i od Min ca sacl peloaee 
eres EOURMUS CIN Slates oe be nets annie nin nna aah oem meaatee nce esas I ig 8 eel 


Afr. Gardner remarks: ‘‘The peat ashes were made from burning flow moss in the open 
air, with the fire kept closely covered in. They were about ten days later of being put 
on the oats than the other dressings, and it continued dry weather for some time after they 
were put on, and prevented them from having the effect they would have had, had they 
been put on earlier in the season. However, from their known composition they are a 
most valuable dressing, and will, no doubt, add greatly to the fertility of most soils, and 
are particularly worthy of notice from the ease with which they can be produced, in almost 
any quantity, in every county in Scotland.’’ According to the analysis of Professor John- 
ston, the peat ashes employed in the above trial contained 3 per cent. of organic matter 
and 21 per cent. of gypsum. : : 

{he application of peat ashes cannot be economically made without a previous knowledge 
pre aa, tl TES SAS eS PE ay 

he * Transactions of the Highland Society. 
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of their constituents; and that knowledge will enable the farmer to judge of the manner 
they should be applied and their quantity. Like all mineral manures, their action is con- 
tinuous for a long time; and, according to Sprengel, ‘‘a good dressing will last for five or 
six years.’’ Their duration, however, is dependent upon their composition, as well as the 
activity they may impart to different vegetations. 

Peats yield ashes of qualities differing according to the positions from which they are 
taken. Those from the top of the bed, after removing the surface, are considered less 
valuable than those from the bottom layer, the top being more fibrous and less compact 
than the bottom, which, when dry, often presents an entirely different appearance from the 
turfs ordinarily used for fuel. : 

When it is designed to consume the peat entirely, leaving no vegetable matter, it should 
be well dried, and may then be burned in contact with the air, either in conical heaps, in 
furnaces, or in kilns made for the purpose. But where the object is two-fold, or where the 
charring of the peat is the desired result, a process similar to that employed for charring 
wood may be employed. But the charring of peat will be attended with much greater dif- 
ficulty, as the organic fibers are much more divided and difficult to extinguish, partaking 
more or less of the properties of pyrophorus. 

Thus, according to the inclinations of the operator, the peat may be burned, leaving a 
pure ash free from coal, or a mixture of ash in any proportion contained or that is practi- 
cable or compatible with the method employed in the operation. Charred peat acts mechan 
cally or chemically according to the composition of the ash, as a disinfectant, or as an 
absorbent. 

Much of what has been said of peat ashes is applicable to coal ashes. Thére are many 
varieties of coal, and the composition of the ashes is as varied. Some coals are metalliferous, 
containing much sulphuret of iron; others are impregnated with sulphuret of copper; 
others are more or less mixed with earthy substances, passing by insensible gradations into 
slates. By combustion in contact with the air the sulphur is driven off, and the oxyd of 
iron pins: Unfortunately, few examinations have been made of the ashes of American 
coals. | ‘ : 

The following analyses are of high authority, and give a fair view of the composition of 
coal in the various cases : 


Ashes of anthracite coal, analyzed by Professor Norton, of Yale College. 


So 
y 


Whiteash. | Red ash 


Mattommsoluble i Aclds.o- oc bem hon ci cose ence ce ceeecs 88.68 85.65 


iolaliers iG str eeteaia ae ann aa nienin am elraigintein ts nant nets See 0.09 1.24 
JAAS ea SAE ISS eS SE ee So a eae 3.36 4.24 
ATONM SS =o Ses ae cee ea eNaleaicie Seiebartelele Sem cemtiom mit trace 4.03 5.83 
Pn 6 stasis. Pe ae, chet Saws eteteuee oe She oes. ee 2.11 0.16 
Diaen esa? ania spa ease ee ain cise S an alee ee ae eee 0.19 2.01 
Sodanetn 253 cade & Scie eee cise ale eee <a eee cree 0.22 0.16 
Rapashiss osc seee Pacem eeheess ene Sato sea alee eee eec eas 0.16 @.11 
BhOgHhOLIG-ACId.. it. sles wack ee Sac match cieimeewine wmtewtemee as 0.20 0.27 
Sulphuriciacid 3. -5.022 Sey Aen Seine Se een Cee is ten eee 0.86 0.43 
Oilouinecinn.. «'-\- Sonigeidasecheoweentonkas cose anise ceeameale 0.09 0.01 
-—.——_—— | me i4_—- 

99.99 100.11 


Dts 


Bituminous coal of St. Etienne, in France, analyzed by Berthier. 


Alumina, insoluble in. acidgiccade cesau eben baee aeeseeen Lew 62.00 
PATTERN ASO DLO a: - io a(nin o tnctd amis in eb eee ten Le clD ame 5.00 
NG reel oS e ein om oe we ct eedans yen atics baled emceh eet gree 6.00 
MES eet oh bd aia emia e Lic win be as me tende ie eee a cae 8.00 
Oxydronamancanese. - 4. sceueaeoee ae amin Swe See 3.00 
Oxyd and sulphuret of iron..............-.- Papas Penne ts 16.00 

~~ 100.00 
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Table showing the composition of the ashes of coal, analyzed by A. Phillips. 


| 
- Name of coal. Silica. |Aluminaand| Lime. | Magnesia. | Sulphuric | Phosphoric 
oxyd of iron. acid. acid. 

Pontypool.......-- 40.00 44.78 12.00. Trace. 2.22 0.75 
BEG IS eo. ates vee 26:87, 56.95 5.10 1.19 7.23 0.74 
Porthmawr-.2..... 84.21 52.00 6.20 0.66 4.12 0.63 
Ebbu Vale._.. ...- 53.00 35.01 3.94 2.20 4.89 0.88 
Forde] Splint -....- 37.60 52.00 3.73 1.10 4.14 ~ 0.88 
Wallsend Elgin --.-| 61.66 24.42 2.62 1373 8.38 1.18 
Coleshill. 2 Saand ax 59.27 29.09 6.62 1.35 3.84 0.40 


The mixture of coal ashes with night soil has long been practiced; but, independent of 
any admixture, the coal ashes of Great Britain, with few exceptions, contain as constituents 
the carbonate and sulphate of lime ; and they have invariably been found to increase legu- 
minous crops, clover, lucerne, peas, beans, and sainfoin ; and, as in the ashes of peat, though 
in a less degree, the unconsumed coal acts as an absorbent. 

Coal ashes may be used with the greatest benefit about slaughter-houses, as an absorbent 
of the blood and liquids, which cannot. be applied to land without immediate benefit. The 
ashes thus enriched not only have a mechanical action upon stiff clays, by diminishing the 
characteristic cohesion of aluminous soils, but, by the nitrogenous substances they have 
absorbed, render crops luxuriant that cannot be grown successfully without such addition to 
the soil. By destroying the cohesion, as has been remarked, water and air are admitted, 
the soil is pulverized, the temperature is elevated, and the roots of plants are permitted to 
penetrate and bathed in a constantly renewed fertilizing atmosphere; and the tearing effect 
of baking will thus be diminished, if not destroyed. If the coal ashes be sifted and mixed 
with night soil, or with liquid animal offal, to the extent that this is rich in fertilizing con- 
stituents will the mixture be advantageous when drilled in with seed or otherwise applied. 
The quantity used must depend upon the proportion of animal matters. This application 
of ashes is worthy the attention of farmers; and the compost that may be thus economically 
prepared on every farre will prove of far greater value than many fertilizers for which very 
high prices are unhesitatingly paid. 


SULPHUR. 
9 

This simple substance cannot be ignored as one of the constituents of organic matter. It 
is known to commerce under the names of brimstone and stick or roll sulphur, and is sold 
by druggists and used in medicine in a form known as ‘‘ flour of sulphur,’ differing in no 
respect from other varieties of pure sulphur, except in being in a finely divided state, ap- 
proaching almost to atomic division. Sulphur is found variously combined with metals, in 
the form of sulphurets. Thus we have the sulphuret of lead, (or galena,) sulphuret of 
copper, sulphuret of iron, &c. Muchis prepared for commercial uses from the decomposi- 
tion of the sulphurets of iron and copper, as in the Hartz mountains and other metallurgical 
districts. In this locality there are immense heaps of those minerals thrown together, and 
either heated artificially, or the spontaneous generation of heat by chemical decomposition 
is sufficient to sublime the sulphur, which is collected. But by far the largest amount -con- 
sumed in the arts is derived from volcanic regions. Sicily supplies much of that used in 
urope. 
acs also exists in combination with oxygen, as sulphuric acid, and is met with in 
nature combined with barytes as sulphate of barytes, (heavy spar,) sulphate of lime, or 
gypsum, sulphate of strontian, &c. It is partly owing to the presence of sulphureted 
hydrogen evolved from putrifying organic matter that such emanations are so nauseating. 
- When a silver spoon is aliowed to remain in contact with the matter of eggs, the black 
appearance assumed by the metal is owing to the sulphur which combines with the metal, 
forming a sulphuret. : s 

It is frequently observed upon the surface of stagnant pools, and is also deposited from 
cértain mineral waters. The dark colored mud found surrounding such waters has been 
applied to curing diseases of the skin. The curative principle resides in the sulphur which 
thas accumulated from the water. Many springs in our country are known by the name of 
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sulphur waters, and generally emit the disagreeable odor of rotten eggs, characteristic of 
sulphureted hydrogen. Sulphur is an ingredient of ointments used for cutaneous diseases. 
When taken internally, it acts as a laxative and diaphoretic. 

Sulphur is a combustible of a non-metallic nature. Its specific gravity is 1.99. It melts 
at a temperature of 216° of Fahrenheit. On cooling it crystallizes, which may be observed 
by examining the interior structure of a roll of sulphur. It takes fire in the air at a tem- 
perature of 800° Fahrenheit, burns with a pale blue flame, giving off suffocating vapors 
of an acid character, containing less oxygen than sulphuric acid, and known as sulphurous 
acid. It is insoluble in water, but under particular circumstances gives a milk-white 
appearance to water in which it is found in this state of hydrate, sometimes called ‘milk 
of sulphur.’’ It is soluble in boiling turpentine. As has been stated, it forms acids in 
combination with oxygen. Sulphuric acid is one of the most powerful acids known. It 
combines with hydrogen, as has been seen; also with the alkalies and earths. It is hardly 
necessary to state that it is one of the principal constituents of gunpowder, and enters’ 
largely into the composition of artificial fireworks. Of late years it has been extensively 
employed in combination with caoutchouc, which in this state is manufactured into many 
forms and for multifarious uses, and is known as vulcanized rubber, og &e. 

According to Henry Clifton Sorley, 100 pounds of the following plants, dried perfectly at 
212° Fahrenheit, contain— 


Sulphure 
Four species of grass (Poa palustris, P. triviclis, Festuca pratensis; Cynosurus cristatus)-.. .165 
Perennial rye grass...---.----- wees wa ween eee ene one ime vecrdes= sana weeeee bs ease eeolU 
Italian rye grass .... -------+ee Somes waccisd = 0's Sancen|slmnp vies hah mamn sae eerie «329 
Red clover, (Trifolium pratense) .. 00 ececce cewens serece cevsee oe ari, 0 smal oleae neler e Ee -107 
White clover, (Trifolium repens) .-.--« COSA S EAA OU SEE SEES SS TS ES SIERRA -151 
Yellow clover, (Medicago lupulina) ..---+.-+--- Hedoase= sobechedecke PEE REL .136 
Luce (Medicago sativd)..---+ ------ ee-=-------- <Gweniceswevivees saeuee aosa me Sah 
Lucern: pew ent coe ees eee mw awe ees gee ewes woes cnene € seaecee scocuce sews ore onan ones 452 
Lucerne .....2 ccecceaters ss tece tnes Gi eae ca oe eee EG Aa eS as 293 
Vetches, (Vicia sativa) 22. wana enncne cence enon enwecs counes cavenn on owes cone none 178 
Kidney potatoes. 2c. clccec une wacicncoedinew caver oqeresmaonesnsusisonnisenpleaseli oe 
Kidney potato leaves..--.....--- neces ce wens wane cence ce oeee nnerencnwevacamess -389 
AMETICAN POLALOES . o< wnelsoenve ceewen Succes seence cus wae enne cccnee en enes coerce -x- .082 
American Notato leaves. oo. coco ocean coceseleonmicn Wists cavnjawns Gomis isiaeiae eee .206 
Cars ONCUSICANCID) smn aceeaccttwaa somawcinae ajcciaemiacice aeae Saline pe Sasi acieeee .092 
Ce OM CAV CSE aciltainn'asraeewsic'orc mat ssmensccem_ wines Seniesa Seen mi sina sa eR EERE 745 
Bee qOOu (BUG GUISSUNL) wane mints none sscn eace 050603 cancun anche cnjnuucadiees Saniaees eee 
IBCCURROUU MI CANICS se ealc tun he bcta cmaaqecicens\stnlcc tine seceenacitceniseene cine eee 502 
TIGA ACA CSCC TOG nnn clginle civioinma= amaglepavie haninaeis mnie nin=um cnc siakioese er eaeaee B51 
(PUMPS chee mice minie'niniaivemisec mcr cis ecw usvicee sa ween mhuslnewiewidsapmecicuse ~ aes SESS A21 
TUT VEAVCS eee oseccecuiscen Se ce wee meee ewe ee cone eseuieeve cenniowasiean= et Ser (5) 
Swedes, “(Brassica Oler dled) - Swncw wav cosinvcwen ce ewse neeous chug nuns suas ures en walsion= wed 
Divedes, | lOPS: Seeciencenecceeatian ae sumeccaledecoe cee cas ease see Seeman weieeioe sin 458 
Rape; CBNGSs1Ca) Cleyiera) wraelou en leme cine valswes aeemasicausiseacinstuajeeecions Meee? Shee e- 448 
Cabbage: s.0. sannce weve curiwcswecece osm nen suen anc gcewekesenvicesh ae wees wens cwee A3l 


Wheat, "whole plant, shortly before flowering... . os caecuswecusclseesssinens cceaseumedil 
Wiheatiears;) fully: formed: but sta millkiviGio. cud ais pwees ieee claa cee one : 
AWiheatistraw:ci cic \sccn' sate suneeiewanisen cesta m8 Coe dine tenn caw cans covces aaweecce .240 
Wheat grain, with chaff 


cowend sueeldemsinuwe snud cose None eaeuld snr em, cou cow Dace ae ee 
AMO ICHATY ee. OS OU Scere wie neeicctes eee aie le Sete teins eae ees SERED RL ae a 
eds NEa Se. LLleS ewe. cunclcaeellamelt Oyo ub ceh cis ome mae aetens Sree Ce ene maa 
OCRWINCAL StLAW nic wieic 'e siee edie eedns Cae e EC eS tle lotus ea eae F- viajerante caomis ae teeae .293 


White wheat, grown on the same field as the red... 22. cece. cece weno cece cere cere 054 
Wihisemwneat straw .....ccccss bossoawn . 


Scieaies eae wip SG mm = pam nisin swe elamcen bit MEO 
Vewyee OOCEDATLOY ( . Joecin conse ccueminapeeeee -aneioees Seen eee eee on meee ie sieise ==1 220066 
Veryegod Darley straw ..swees sewmun soning = mune mepeibsibirs tice tee Wate ee nEL lee on 
Tnfermonmbamley) see stele. lke Reise Smiold wiohia Sine aps im aie erate SCTE MAS ‘Se ae .040 


Intenonibenley Straw <2 wisn no anced maucicbwe sauce é)d owen on lemlee es: Sinn Selwck wteut te het Olt 


Barleyetgs HOW C!s sce aisvevn oso we cibin cides tbaud ee cane ee oe p ee eae ey Sieup ey Ml EERE 
Oats, whole plant . ; 


Cees wens anne cous Dewees coewen cone ccwwes woos cusbes cerswes cues .226 


CONUS I) MOM Climenwstoueia's aisaenpe ceieeel sels Genie ee eee oan 


Black Goi vee Geek eee BPM UNOS oo 
lack inte AS bra pee etdsect ctasielnteevac Cen haere een owns wie anion a Sie ina oe eb See "329 


Black Partary Osta. Generics sines coves narscaucen enon cacsteueeviassauEewenesen ce 080 
Black Tartary oats’ straw ..--. ae 


renee cee cme ens wane cemews ence cece ccastacecs cece -2TL 
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wee t Sulphur. 
Rye, young ears...... Savas daReslehaldeelancineit icine cdwincicsiac senses eacje paccleeide vane.) 2003S 
IYO SULGW: come weccces wismeretea taal keke wesen wine da eclomettas oe wig hs wise eae eae -099 
JOY ADSI Oe SESE SRR SRE GE See ee aia beteeeteanenee -051 
HCP Ger lOLe? DLAI oc wee caren e see Geeicess Warees adeniceaascun Cainobopeesancsa - 045 
BEANS nt ce cacce = ean woctance Cee aiee i bilas diac baaale ae uaae Ee 5 sileaimiela cee cetera O71 
Bean straw... ..2-. ec csieeees pian ae itinnnl= cae fe tna) qacinisma ce cinn = sbicl cue cnce sola 
MRE ie oso Sig we Delano Cecahec sesso Gueeee cmaeiens Mee aieae Eels tain omen eae n ince Sees Lis) 
RRR cent cto ea ee OR re ate Mee Citas Sewer cee lie ee Rina ete ie tin tia one - 214 
JEVOTNS age ha RES ai ae Rai oS nates SSS CEB BBE CA eA as aR ea er Me pe MD 
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: Sulphur. 
ermrass oo. Lette elk Meee ctekecwe seen Biotec Oe e on sale eee cee Cues eee 006 
EU COV COM ease oe eaccoe toe nieces Secs Cece be nde cc Goeeee es Srlcecavasasweaue cots «+ .047 
Woite clover 22... 222. - Seeeoe wee ot. Seas ceeeee Weare aeee SPSL aeresiosS See eOST. 
DemMOMess. wocess sacce ese contaee soeeek wees of ates pace cee emen aes SE ne - -006 
eee an png wis en anos Sco tca~nerce sec tea aces cnet eedu menses BRO See -029. 
BES yh as 9 Set I age a Sead. Canes rgb is A Poca eeccate wee cee sen ces sea 
And according to Professor Johnston : 

Sulphur, 
CPMENOMEPETSMI pease oee sadam elesaisloc Secdeictoeicsee «sbaecoesouseulccsulccen sauul mags 
Cabbage, (great York) .....---. eames Re sratewacaulestacadaelese te ieee vn sat armies 
Cahbase, \(Susar-loat) ccsce sets ose sewe<eee es See oe | sfeseatenenias 1.013 


It will be seen that the proportion of .sulphur which is found in plants is subject to con- 
siderable variations, and that it is greatest in the straw and leaves. 

Recent investigations have shown the presence of phosphorus where it was not formerly 
even suspected. The accepted analyses of many substances are consequently doubtful, if 
not certainly erroneous, on account of the ignoring of the presence of this substance, not 
because of the want of ability in the eminent docimassists to whom science is indebted for 
valuable labors, but of the imperfectness of science at the time of such investigations. 
Phosphorus is now known to form a notable and important constituent of the granites and 
other crystalline rocks, of countiess organic and inorganic substances, and of the air itself, 
from which it is derived as an element of fertility to soils. In reported remarks on ‘‘ Organ- 
isms,’’ published in the Journal of the United States Agricultural Society for 1857, the 
following passage occurs : 

‘“‘That all the requirements of vegetation existed in the air and soil; that the want of 
phosphoric acid and ammonia was more imaginary than real; that the former was found 
to be present in all rocks, in the oceans, all water, the air, and the soil, and in ample pro- 
portions for the supplies of animated nature; that it had not been detected by chemical 
experiment in the air was not conclusive proof of its non-existence ; that there were higher 
evidences than the results obtained by chemical re-agents and balances; that the omni- 
presence of phosphoric acid and the known presence of ammonia in the air, water, and soil, 
were the natural consequences of the order of creation; that chemistry had settled the 
question that phosphorus was a constituent of organic substances; that it existed uncom- 
bined in the brain of animals, and that Thenard had given an explanation of the cause of 
those lights seen over graveyards, marshes, and elsewhere, called ‘jack o’lantern,’ ‘will of 
the wisp,’ &c., in attributing them to the decomposition of animal matter, giving rise to 
phosphureted hydrogen, which, it is well known, takes fire when it comes in contact with 
the air, and finally is resolved inito phosphoric acid. It would not therefore be extraordi- 
nary, considering the solubility of phosphoric acid, that it should exist dissolved in the 
atmospheric humidity.’’ 

With regard to the condition in which the acid exists, the report continues: ‘‘It does 
not follow because a substance is not volatile that it should not exist in the atmosphere ; 
for, independent of those mineral constituents which form part of vegetable and animal 
" organisms, finely comminuted sand and other substances are held in suspension and carried 
by the winds; small bodies, such as fish, frogs, &c., fall down as rain, and certain varieties 
of meteorites have been found to be composed of organisms.’”’ And again: ‘‘It is not, 
then, surprising if phosphoric acid and ammonia should be found in the air, and earth, 
and water. It would be more surprising if they were not. Being the result of the decom- 
position of all animal and vegetable matter, they will be found in all climes from the poles 
to the equator.”’ 

In view of these statements, the following remarks upon the ‘‘dosage’’ of phosphoric | 
acid, derived from Mr. Chancel, and kindly prosented to the writer by M. Barral, will 
doubtless be recognized as acceptable and important : 
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DOSING PHOSPHORIC ACID. 


This process is based upon the entire insolubility of phosphate of bismuth in liquids con- 
taining free nitric acid, even in a notable proportion. Chemists have scarcely done more 
than indicate the existence of this body, when it would have been well to point out its 
composition and the conditions in which it is formed. It constitutes, indeed, one of the 
best defined combinations in chemistry, and adapts itself to all kinds of analytical opera- 
tions, such as filtering, washing, calcination, &c. On this subject I give the following as 
the result of my observations : 

If we pour into a liquid containing a phosphate dissolved by means of nitric acid a solu- 
tion of nitrate acid of bismuth sufficiently diluted to be no longer troubled by water, a fine 
white precipitate is immediately formed. . It collects rapidly, and is very dense, particularly 
when hot, leaving a perfectly limpid liquid. A great many experiments by synthesis and 
‘analysis demonstrate that the composition of the precipitate thus obtained is invariable, 
and may be represented by the formula Bi 0%, PO®. 

This salt is therefore a neutral phosphorus, since the triatomic particule of oxyd of bis- 
muth replaces the three particles of water of tribasic phosphoric acid. 

The neutral phosphate of bismuth is quite insoluble in water, and in nitric acid diluted, 
either cold or at the temperature of ebullition ; it dissolves sensibly in liquids containing 
much ammoniacal salts. The filtering of the liquid in which it is held in suspension does 
not require any special precaution, a few washings with water sufficing to remove every 
trace of foreign soluble substances. Its-desiccation is very rapid ; and, as it is not fusible at 
a red heat, it may, without fear, be calcined in a crucible of platinum over a lamp with a 
double current of air. The recent labors of M..Dumas give the number 210 as the equiva- 
lent of bismuth, and by introducing this value into the preceding formula we find that 
neutral phosphate of bismuth contains 23.28 per centum of anhydrous phosphoric acid. 


[Nore.—Phosphoric or tribasic acid is here represented by the usual symbol PO5; phos- 
phoric or bibasic acid by p PO5, and metaphosphoric or monobasic acid by m POS. The 
German chemists use the formulas c PO®, b PO®, and a POS, to designate the three acids. ] 


Pyrophosphorie acid, p PO, is quite as completely precipitated by nitrate acid of bis- 
muth. If we pour this re-agent into the cold solution of a pyrophosphate, a white pre- 
cipitate is formed, which is of much larger volume than that given by tribasic phosphoric 
acid. This precipitate is considerably reduced by desiccation, and furnishes, by analysis, 
numbers which perfectly agree with the formula 2 Bi 0%, 3 p POS, in which the relation of 
the oxygen of the base to that of the acid is as 2:5. This composition is then neutral 
pyrophosphate of bismuth, and contains 51.28 per cent. of pyrophosphoric acid. Experi- 
ment also proves that it is the pyrophosphoric acid, and not tribasic phosphoric acid which 
exists in the product obtained in the conditions indicated. In fact, if, after having washed 
the precipitate with cold water, it is treated in suspension in water with sulphureted 
hydrogen, stiphuret of bismuth is formed, which may be separated by filtering ; the filtered 
water, previously freed of the excess of sulphureted hydrogen, precipitates a beautifully 
white salt of silver. But, in an analytical point of view, unquestionably the most inter- 
esting property that this pyrophosphate presents is its complete and instantaneous trans- 
formation into tribasic phosphate, Bi O?, POS, when heated together (en presence) with an 
excess of nitrate acid of bismuth. Thus it is enough to bring the liquid to a state of ebul- 
lition, in order at once to change its appearance and render it more dense. Washed and 
dried, its composition then is Bi 03, PO®; and, decomposed by sulphureted hydrogen, it 
furnishes an acid which gives a yellow precipitate with the nitrate of silver. 

The metaphosphates have the same characteristics, except that the precipitate of bismuth 
requires a longer ebullition to be completely transformed into ordinary phosphate. Decom- 
posed by sulphureted hydrogen, it then gives an acid which does not coagulate albumen, 
and which precipitates a yellow nitrate of silver, after having been exactly neutralized by 
ammonia. All these points authorize us to conclude that, in the dosings in the form of 
phosphate of bismuth it is not necessary to ascertain under what modification - phosphoric 
acid is found in the substance to be analyzed. 

The precipitation of phosphoric acid by nitrate acid of bismuth is not only complete, but 
also of extreme sensibility. Thus has it been possible to discover and characterize clearly 
one milligramme of phosphoric acid in 120 milligrammes of aluminum in a diluted solution 
containing more than a gramme of free nitric acid. As the precipitation is very rapid under 
heat, and as the liquor clarifies almost instantaneously, it will be easy to dose phosphoric 
acid by a liquor treated with nitric acid of bismuth. Such a process might be very useful for 
the analysis of physiological or industrial products. 


; NOTES ON THE RECENT PROGRESS, ETC. Tos. 


Preparation of the Re-agent.—Salts of bismuth, having a strong tendency to divide into acid 
salts and basic insoluble salts, it becomes indispensable that the re-agent to be used should 
be of a solution so diluted and acid as not to be further troubled by ebullition or by water, 
no matter in what proportion added. This condition will be obtained when the solution 
shall contain ten or twelve equivalents of nitric acid, supposed to be anhydrous, for the 
equivalent of oxyd of bismuth, BiO?. Repeated experiments have demonstrated that, in 
order to obtain a suitable re-agent, as well for qualitative researches as for quantitative deter- 
minations, it is necessary to dissolve, by hot water, one part of sub-nitrate of bismuth, pure 
and crystalline, (Bi 0?, NO? + A,,) in four parts of nitric acid of 1.36 density, adding to 
the solution thirty parts of distilled water, heated to boiling and filtered, if necessary. 
Every cubic centimeter of the re-agent, thus prepared, will precipitate from seven to eight 
milligrammes of phosphoric acid. 

Analysis.—The separation and dosing of phosphoric acid, with the different bases, is very 
simple by means of this re-agent. Weigh the substance, and, if it is not soluble in water, 
treat it with a sufficient quantity of nitric acid, being careful to avoid excess. When all is 
dissolved, the solution must be diluted with distilled water, pouring in nitrate of bismuth 
until this re-agent no longer occasions precipitation, heating to ebullition, filtering and wash- 
ing with boiling water. The washing is extremely rapid, and we satisfy ourselves of its 
completeness either by evaporating a drop of liquid which filters from it upon a plate of 
platinum, or by treating with sulphureted hydrogen, which must not produce the slightest 
coloring. We must then dry the precipitate with care, then remove it as completely as 
possible from the filter, reduce this to ashes separately in a tared (or previously weighed) 
crucible of platinum, add then the principal precipitate, calcine to a red heat, and weigh 
when completely cold. The weight of the precipitate, multiplied by 0.2328, gives the 
quantity of phosphoric acid contained in the substance analyzed. ‘The bases are dosed 
without difficuity in the filtered liquor, after having expelled the excess of bismuth by 
sulphureted hydrogen. 

This process gives results of remarkable precision, but requires that the liquid should be 
_ éxempt from chlorides and sulphates; if they happen to be there, it will be necessary to 
expel the chloride by nitrate of silver, and sulphuric acid by nitrate of barytes, before 
pouring in the nitrate acid of bismuth. 


NOTES ON THE RECENT PROGRESS OF AGRICULTURAL 
SCIENCE. 


BY D. A. WELLS, TROY, NEW YORK. 


The following Notes, compiled from various publications—American and foreign—will, it’ 
is believed, be found interesting and valuable, as showing the recent progress of agricul- 
tural science, both as regards facts and opinions : 


DEMANDS OF AGRICULTURE UPON SCIENCE. 


The following views in relation to the demands of agriculture upon science were expressed 
by Professor Voelcker, of the Cirencester College, England, in a recent address before the 
Royal Agricultural Society. He believes that among the landed proprietors, their agents, 
and the larger farmers, especially the rising generation, a more extensive knowledge of the 
sciences applicable to agriculture is needed. ‘‘ All these want better instruction. But to 
teach the small farmer or the laborer chemistry is simply absurd. To either, the pursuit 
svyould be waste of time. So chemistry should never be made the direct guide to the agri- 
culturist. Science is, after all, only the systematic arrangement of well-authenticated 
facts, and the rising generation should be taught its. general principles. But many pro- 
fessors of cheinistry have over-estimated their own powers, and instead of explaining the 
experience of practical men, they set themselves up as guides to the farmers; they have 
over-estimated the powers of the new science, and in consequence stumbled. . 

Again he says: ‘‘ Agricultural chemistry, in its application to farming, is altogether a 
new science ; and hitherto it has been, like every new knowledge, too vague and too general 
in its doctrines, as well as in its researches. What is required at the time are, experiments 
made for a special purpose, researches carried on in the field as well as in the laboratory. We 
have no need of the joint labors of practical men and men of science. There are questions 
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which can only be properly investigated if the man of science heartily joins with the practical 
man, working cheerfully together, each in his own department—a nearer approach between 
agriculture and science, in short, is what is required at the present time. <A general 
knowledge of the principles of farming, however useful to the practical farmer, never will 
help him to grow a large crop of turnips; he must have special training in practical mat- 
ters in order to be a successful farmer. So it is with chemical knowledge. Men may have 
excellent general chemical knowledge in relation to farming, their labors will be of little 
direct utility to the agriculturist.’”’ 

In reference to the culture of root crops, he says that, generally, ammoniacal manures, 
such as guano, are thrown away on roots, and phosphates are more profitable. Guano and 
super-phosphate of lime both rather retard the germination of the seeds, but they push 
forward the young plant in its early growth. This we believe to form the true value of 
such manures, though perhaps this is over-estimated. 


THE MACHINERY OF AGRICULTURE. 
fe 


This is a branch of mechanical arts which requires the careful consideration of the mecha- 
nician and the engineer. The time appears to haye arrived when the introduction of 
machinery, combined with the wide diffusion of education, is absolutely required amongst 
our agricultural population ; and in my opinion increased intelligence, together with new 
machinery, will double the production of the soil, and improve the climate in which we 
live. Much has already been done, yet very much is yet to be accomplished ; we must 
persevere in the new process of deep draining and subsoil ploughing and in the substitution 
of steam power in place of horse and manual labor, before we can realize such large and 
important advantages as are now before us. Great changes and improvements have been 
effected in my own time by the introduction of new implements to relieve the labors of the 
farm. Everything cannot, however, be done by the mechanician and engineer; much has 
to be done by the farmer in the preparation of the land to render it suitable for machine 
culture, and a willing heart as well as a steady hand is required of the agriculturist before 
he can work for the public good in concert with the engineer. The reaping machine has 
now attained such a degree of perfection as to bring it into general use on lands prepared 
for its reception; and the steam plough is making rapid strides towards perfection, and is 
likely to take the place of horses, and effect a change as beneficial to the farmer as it will 
be advantageous to the public at large.—( William Fairbairn. ) 


MACHINE FOR DOING UP WOOL. 


A machine for doing up wool, invented and practically tested by Mr. James Geddes, of 
Fairmount, Cortland county, New York, seems worthy of the attention of wool-growers. 
An apparatus has been for some time in use, consisting of a box or trough, about three feet 
long, ten inches deep, and ten inches wide, (on the inside,) placed on legs at a convenient 
height. Near one end is a stationary head or cross-piece, (attached to a piece of plank 
sliding in the bottom, and held down by cleats,) which is drawn toward the other by a 
strap and foot-lever. Slits in these cross-pieces allow three strands of wool twine to be laid 
along the trough. These are confined at one end by passing through holes in the bottom 
of the trough, and at the other by being drawn into saw-slits. The ficece is folded on ‘a 
table to just that point which fits it for the ordinary process of being rolled up by hand, 
then laid in the trough, and, by pressure on the lever, squeezed or shoved together to the 
smallest practicable bulk. In the improvement of Mr. Geddes, instead of attaching the 
strap which draws forward the movable head to a foot-lever, it is attached to a roller of, 
say, three inches diameter, on an iron shaft placed under the bottom of the box and for- 
ward of the stationary head. A ratchet-wheel and dog holds the movable head where it is 
drawn. By means of suitable straps and rollers, a backward motion of the crank carries 
back the movable head after the fleece is tied up. It requires but very little effort to turn 
the crank. The machine, for which no patent has been taken, can be made for about $7. 


IMPROVED HORSESHOE. 


A patent has recently been granted for a device for relieving the feet of horses from the 
concussion to which they are liable in passing over pavements. 

It consists in combining with the shoe a layer of India-rubber and what is called hoof- 
plate, the rubber being placed between the shoe and the hoof-plate, and the hoof-plate 
attached to the foot. By this arrangement, while the rubber is removed from contact with 
the foot, and is so secured as to be permanent and durable, its elasticity is at the same time 
mace available, “4 Y ote 
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IMPROVED CORN KNIFE, OR TREE PRUNING KNIFE. 


An improvement in the construction of a corn knife, or tree pruning knife, consists in an 

' iron attachment to the end of the handle, which is made to reach up along the under side 

of the arm nearly to the elbow, where it is loosely buckled. This gives all the strength 
and leverage of the fore-arm to relieve the strain upon the wrist. oa 


IMPROVED HOOK FOR A WHIFFLE-TREE. 


An improved hook for a whiffle-tree, from which the trace never can get loose, however 
slack it may be, while in use ; while it is also as handy to hitch and unhitch as one of the 
ordinary kind, is a new and successful contrivance. This hook is attached to the whifile- - 
tree by an iron strap, and plays loosely up and down, turns quite round behind the whiffle- 
tree, where alone the trace can be hitched and unhitched. As soon as it slips from that 
position the hook fits close to the iron at every other point, whether pulled tight or left 
slack. Naturally, where the trace is slack, the hook falls and hangs by its own gravity 
below the whiffle-tree ; but it is almost, if not quite, impossible that it should turn round 
upon the rear side so as to unhook. 


NEW CORN CUTTER AND SHOCKER. 


A novel agricultural implement for cutting and shocking corn has been brought out during 
the past year. The machine is about eight feet wide, and drawn by two horses. It cuts 
the standing maize by means of vibrating knives, like those of a mower, and throws it over 
backward on to a scoop-shaped platform, where the butts are properly arranged by an assist- 
ant who stands behind the driver, and has a suitable long-handled hook for the purpose. 
The tops of the stalks lie in a pair of arms, and when enough have accumulated—say, one 
hundred to one hundred and fifty hills—to make a shock, they are compressed by means of a 
rope and windlass, a binding string is tied around them, and the shock is first raised upward 
and earried backward by a lever which raises a section of the platform, and then tilted up so 
as to be discharged on the ground, right side up. The machine then drives on, and repeats 
the same operation. It requires two horses to draw the shocker, and three men to work it. 


PREVENTION OF THE RUSTING OF NAILS. 


The rusting (and consequently loosening) of nails, employed to fasten the branches of 
fruit trees to walls, can be prevented in a great measure by driving into the walls, at the 
same time with the nail, and in contact with it, a small piece of zinc. Nails were recently 
shown to the Agricultural Society, Ghent, Belgium, which had been eight years in walls in 
contact with zinc, and which were not at all rusty. 


ON THE CONSTRUCTION OF CISTERNS. 


The attention of the French Academy has been directed by M. Grimmand to the plan 
followed in Venice for the construction of cisterns; and he recommends it strongly to the 
attention of those whom it may concern. 

There are in Venice over two thousand cisterns, which supply the city with pure, good 
water. Their construction may. be briefly stated as follows: In the first place, a hole is dug 
about ten feet deep, (the nature of the soil at Venice prevents a greater depth,) and in the 
shape of an inverted truncated pyramid. The earth surrounding the sides is kept in its 
place by a strong wooden frame, which covers also the bottom of the cistern. Upon this 
is applied a layer of fine, well-compacted clay, the thickness of which is in proportion to 
the size of the cistern, but never over a foot. It is considered very important to have no 
cavities whatever in this layer. On the middle part of the bottom is laid a circular stone, 
hollowed out in the centre. On this is erected a hollow cylinder, of the diameter of an 
ordinary well, built of dry bricks, well laid, those at the bottom being pierced with conical 
holes. This cylinder comes a little above the level of the soil. The space between the 
cylinder and the clay walls of the pyramid is filled ‘with well-washed sand up to the level 
of the clay walls. Before covering the whole with the pavement, there is laid at each angle 
a sort of stone box, the cover of which, also of stone, is pierced with holes. These boxes, 
called cassetoni, are~joined with each other by a small canal of dry bricks, resting in the 
sand. When it rains the water enters by the cassetoni, penetrates into the sand by the joint- 
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ures of the bricks of the canals, and finds its level in the interior of the cylindrical well, 
having passed through the little holes at the bottom. A cistern so constructed is said to 
give very pure water, and to retain it perfectly to the last drop. 


THE STEAM PLOUGH. 


The following review of the present and future of the steam plough, by a writer in the 
New York World, (October, 1860,) contains much that is worthy of consideration on the 
part of those who are engaged in perfecting this important, but yet ‘‘ embryotic’’ invention : 


‘‘ Why is the plough imperfect? Simply for the reason that the soil, to be perfectly pre- 
pared to receive the seed and produce a crop, should be thoroughly pulverized, deeply dug, 
- and rest on a soft bottom underneath, which last, though not penetrated by the instrument 
which has worked above it, shall still admit the roots of whatever grows above to enter and 
run down, if they choose to do so, and draw whatever iment they can from below. In 
short, if land is ploughed six, eight, or ten inches deep, and its upper strata be lifted and 
turned over to either of those depths, the lever power. which raised it is exerted to the same 
extent to press down still more compactly than before the soil beneath it. That is, the 
plough, in its work, presses both ways, down as well as up; whereas the work, for the 
benefit of cultivation, should be lifting only. The pressure down is all wrong, and, so far, 
does a positive injury to the subsoil, let the comminution of that above be ever so perfect. 
In light soils we admit that the downward pressure is not always prejudicial to the future 
crop. But in clay or heavy soils it must be so. The subsoil surface of the furrow below is 
as polished, from the pressure of the plough upon it, as the top of the inverted earth which 
is lifted from it and turned over into the adjoining furrow; so, unless the roots of the 
growing crop be very strong, they must seek their food only near the surface, or within such 
depths as the plough may have penetrated, and thus be liable to be cut short by drought. 
For perfect cultivation these difficulties must be obviated. 

‘‘Well, and how? By the invention.of a rotary digger; that is to say, a cylinder revoly- 
ing a shaft supported at each end on a frame, on the principle of a common farm or garden 
roller—that cylinder to be filled with spiked or claw-formed teeth ; and, by its rapid revolu- 
tions, these teeth must dig up the ground six to twenty inches deep, as may be desirable, 
leaving the ground light, free, and thoroughiy pulverized, to receive the seed of whatever 
kind. A drill may be attached behind it, for the purpose of sowing or planting the seeds, 
if necessary. This, in short, is the grand desideratum which we look for in the perfect 
cultivation of the soil. The earth, by this operation, will be loosened as far down as the 
machine goes, and the subsoil, beneath what is loosened, will not be packed still harder 
than it laid before, as with the plough. It will be readily seen that, in this proposition, 
the plough is superseded entirely, as it should be in all free soils, and an instrument of 
altogether another kind has to take its place. 

“Now, can this implement be invented and perfected for practical and easy operation ? 
We think so. It need be no more complicated than a reaper or a mowing machine. It may 
be made to work by either horse or steam power. 

‘‘Can the small farmer use such a machine economically, even if it be invented and per- 
fected? We believe so, if his land be free from stones and roots. Its probability and com- 
pactness will render it easy to manage, and the celerity with which he can get in his crops 
by its aid will enable him to clear his land from impediments to its working which the 
dilatory and only partial labor performed by the plough would not. The great advantage 
of such a machine, however, would be in the vast prairie cultivation of the western States, 
on broad river bottoms, and in large fields, where the surface lies smooth, free from stones 
or other impediments, and where a timely cultivation and deposit of the seed is indispensa- 
ble to successful cropping. Sugar and cotton lands, as well as those for corn, wheat, and 
other grains, will be immensely benefitted by this rapid cultivation.’’ 


THE REAPING MACHINE KNOWN TO OUR CELTIC FOREFATHERS. 


Truly, there is ‘‘nothing new under the sun!’’ A correspondent of the Gloucester Chronicle 
thus writes as to reaping machines: ‘It may, perhaps, be interesting to you and to your 
readers to learn that those ‘utter barbarians,’ as our British ancestors have been wont to be 
called, were before us in many of the inventions which are supposed to be the result of 
modern ingenuity. I am not prepared to say that they had the steam plough, but that 
they had reaping machines there can be no doubt in the minds of those who read the fol- 
lowing much overlooked passage of Pliny, who wrote between the years 60 and 70-of the 
Christian era : 


‘«* De Messe e Yritico.—Messis ipsius ratio varia, Galliarum latifundiis, valli pregrandes 
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dentibus in margine infestis duabus rotis per segetum impelluntur, jumento in contrario 
juncto ita direpte in vallum cadunt spice.’ ’’ 

Of reaping itself there are various methods. In the broad plains of the Gauls enormous 
machines, with teeth set in a row, placed on two wheels, are driven through the standing 
corn, a horse being attached to it in a contrary way to the usual mode of attaching horses. 
ine eas corn, being cat off, falls into the furrow.—Pliny’s Natural History, Book 18, 
chap. 30. ‘ 

Some question may arise whether we would translate vadlwm as it occurs in the latter part 
of this sentence differently from the sense given that word at the beginning, vallus being a 
van or machine, (see Ainsworth’s Dictionary,) and vailuwm being a trench or furrow. If we 
adopt the latter translation, then it follows that our ancestors had already attained that 
excellence in their machines which was with such difficulty effected in those of modern 
construction. If, on the other hand, we translate it as the machine itself, then they had 
accomplished that which our modern inventors have not yet succeeded in; for they must 
have made the machine not only to reap, but to carry away the corn.—VFrom the London 
Eingineer, No. 241. 


THE FORCES USED IN AGRICULTURE. 


Mr. J. C. Morton, in a paper read before the London Society of Arts, remarks: ‘‘Agriculture 
is experiencing the truth taught in the history of all other manufactures—that machinery is, 
in the long run, the best friend of the laborer. This truth is taught even more impressively 
by a review of agriculture than by the case of any single farm. Here are twenty-one millions ~ 
of people, producers and consumers, living on this island, (England, Scotland, and Wales,) as 
it were, on a great farm, which we may, by the help of such statistics as we possess, describe 
as nearly 19,000,000 arable acres, and probably nearly as much grass, employing as farm 
labor, in-door and out, about 950,000 men and 120,000 women, besides 300,000 lads and 
70,000 girls, or, averaging them by their probable wages, as has been done before, let us 
say equal in all to 1,500,000 horses, of which probably 800,000 are strictly for farm pur- 
poses. We are annually inventing and manufacturing labor-saving machines at an ex- 
traordinary rate, and every year at least 10,000 horses are added to the agricultural steam 
power of the country, certainly displacing both animals and men to some extent. We have 
taken the flail out of the hand of the Jaborer, and the reaping hook is going; on many a 
farm he no longer walks between the handles of the plough; he no longer sows the seed; 
he does but a portion of the hoeing and the harvesting; and yet, so far from being able to 
dispense with his assistance, he is more in demand than ever. " 

‘Within the past ten years upwards of 40,000 horse power has been added to the forces 
used in agriculture in steam alone in Great Britain. In the harvest of 1859 in Great Britain 
4,000 reaping machines were probably at work, capable of cutting more in a day than 40,000 
able-bodied laborers; and yet labor during all this period was in demand, and wages, instead 
of decreasing, advanced. 

“That the services of the agricultural laborer will more and more require the combina 
tion of skill with mere force, and that a larger number of well-qualified men is being and 
will be needed, seems plain. That horse power will be displaced by steam at least two 
fifths, I believe; and in this direction there is scope enough for many years to come for all 
our agricultural mechanics. Furthermore, it is plain that if we can take a considerable 
proportion of the mere labor of ‘the farm out of the hands of the laborer, and put it into 
the hands of steam power for its performance, there is an enormous amount of saving to be 
made in the cost of agricultural production. It is plain that it is mere folly in the laborer 
to think that, as regards the mere labor of the land, he can compete with either steam 
power or with horse power. Strength of body is desirable, and sinew hardened by long 
practice in hard labor has a considerable marketable value, for that, however hardly it 
may sound, is the aspect of the matter in which the interests of the laborer most directly 
appear; but it is plain that for sheer lift and the mere putting forth of force, horse power, 
and still more that of untiring steam, must grind the soul out of anybody that shall pre- 
tend to competition with them. Itis in the cultivation not so much of mere strength of 
body as of skill and intelligence that the safety of the laborer lies, and in his capability of 
education he is perfectly secure.’’ 


SCIENTIFIC AGRICULTURM Ie FRANCE. 


M. Demond, director of the Agricultural School of Orleans, (France,) received at the late 
National Concours of Agriculture in Paris, a gold medal for details of his agricultural experi- 
ments, and for his method of conducting the agricultural portion of his school. M. Demond 
makes agriculture ene of the bases of a general edueation. His exhibition was very exten- 


al 


84 AGRICULTURAL REPORT. < 


sive, and he has published in a pamphlet the result of his experiments. ‘He first endeavored 
to ascertain the relative value of various manures. He sowed thesame species of wheat with 
thirty-two different manures on thirty-two pieces of land, each receiving $25 worth. For 
two years the yield of wheat was noted, and the facts derived from the experiments show 
that the classification of manures by English chemists, according to the amount of nitrogen 
which they contain, is entirely illusory. It will be remembered that Liebig, in his late letters, 
comes to the same conclusion. His experiments showed also that wheat sown broadcast, at 
the rate of two bushels per acre, yielded better than one bushel per acre drilled, and that 
fwo bushels and a half sown broadcast yielded less than two bushels sown in the same way. 
Eight species of wheat drilled, at the rate of three pecks per acre, gave a larger yield than 
at the rate of a bushel per acre. These experiments show that different soils require a 
different amount of seed, and that experiments are necessary upon each variety of soil. M. 
Demond recommends the culture of the six-rowed barley. He finds the culture of sorgho 
better than that of wheat by a hundred dollars per acre. 


a 


COMPRESSED FODDER. 


- An ingenious invention has just been adopted by the French Minister of War for the 
better feeding of cavalry horses when on the march. M. Naudin, veterinary surgeon of the 
Imperial Guard, has succeeded in compressing the food for the journey into small tablets, 
like those already in use composed of vegetable food for the army. M. Naudin has given 

= publicity to his process, and it is destined, no doubt, to render immense service to the com- 
missariat departments in every country. The hay and straw are chopped fine, the oats and 
corn crushed, and then mixed in proportion to the nutritive qualities afforded by each. 
Upon the mixture is poured a mucilaginous residue of linseed, and the whole is pressed and 
comes out in a hard cake, only requiring to be dried in the oven. Although invented for 
the emergencies of war, this method of preserving fodder may be found most valuable in 
reducing the space occupied by the food of cattle on board ship, in distant encampments, or 
in the long marches of emigration parties. At any rate, the method is a valuable extension 
of Chollet’s invention, and has been eagerly adopted for the provender of the French cavalry 
of the army of Italy.—Journal of the Society of Arts, London, No. 347. = 


‘ VALUE OF IMPROVED FARMING. 
4 4 At the meeting of the British Association for the Promotion of Science, in Glasgow, 1859, 
Mr. Harvey presented the following statistics, showing the money value of the results of 


improved farming in the county of Aberdeenshire, Scotland, for the interval between 1798 
and 1858. Thus: 


£ Bare 
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This amount reduced to federal currency, by allowing five dollars to the pound, is 
upwards of seventeen millions of dollars. 


ICELANDIC METHOD OF TYING HORSES. 


Barrow, in his visit to Iceland, mentions a curious but effectual plan in practice among 
the Icelanders for tying horses, which is believed to be peculiar to the Island. They tie 
the head of one horse to the tail of another, and the head of this one to the tail of the 
former. Under these circumstances, if the animals are disposed to move, it will only be 


possible in a circle, and even then there must be an agreement to turn their heads the same 
way.—American Stock Journal. 3 


NUMBER OF HORSES IN THE WORLD. 


The general estimate has been eight to ten horses in Europe for every hundred inhabi- 
tants. Denmark has forty-five horses to every hundred inhabitants, which is more than 
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any other European country. Great Britain and Ireland have 2,500,000 horses; France 
3,000,000; Austrian Empire, exclusive of Italy, 2,600,000; Russian, 3,500,000. The United 
States have 5,000,000 horses, which is more than any European country. ‘The horses of the 
whole world are cstimated at 57,420,000.—Goodrich. 


FATTENING FOWLS. 


If it is desired to fatten fowls in a very short time, they should be confined in small coops. 
Baily says: ‘‘ A coop for twelve fowls (Dorkings) should be 30 inches high, three feet lo 1g, 
and 22 inches deep. It should stand about two feet from the ground, the front made of 
bars about three inches apart; the bottom also made of bars about an inch and a 
half apart, to insure cleanliness, and made to run the length of the coop, so that the fowl 
constantly stands, when feeding or resting, in the position of perching; the sides, back, and 
top may be made the same, or the back may be solid.’’ Some writers think it better to 
make half of the floor a little inclined, and to cover it with a board. Troughs for feed and 
water should be fastened around the edge of the coop, and the whole placed in an out-build- 
ing, as a barn or shed, away from other fowls. For the first twenty-four hours give water, 
but no food. On the second day commence feeding regularly three times daily with the 
most nutritious food, such as oatmeal mixed with milk, boiled wheat, &c. The troughs 
should be cleansed daily and plenty of fresh water given; and the fowls must be fed very 
early in the morning, and all they will eat at all times. In from fourteen to twenty days 
they will be in their best condition, when they should be killed, for, if kept longer, they soon 
become diseased. a 

Poultry may be fattened quicker and more perfectly by stuffing, but it is an unnatural as 
well as inhuman practice, and we cannot recommend it.—New York Country Gentleman. 


a 


WASH YOUR PIGS. 


Pigs are not dirty when they have any encouragement to be clean. Ours are washed every 
week in warm soap and water, and well scrubbed behind the ears and everywhere, to their 
great ease and comfort. A highly economical remark of my man about this part of his 
work was, that he scrubbed the pig on washing days, because the soap-suds did just as well 
for manure after the pig had done with them, ‘‘and that,’’ said he, ‘‘ makes the soap serve. 
three times over.’’—Our Farm of Two Acres. 


WORMS IN HORSES. 


The ascarides make frequent and dangerous attacks on the large intestines, and often 
cause great disorders. So long as the health of the animal is good, there is no occasion for 
uneasiness, as one or two worms will be seen in the dejections, especially if they are long 
white worms. But if they are numerous it becomes necessary to give it medicine. 
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These substances must be well mixed. A pill composed thus must be administered to it 
daily for a week. R 
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A pill may be made of these with treacle, and it will have a good result.—From “Journal 
de la Société d’ Agriculture de Belgique.”’ 


CINDERS FOR Ps. 


A long experience has taught me that pigs are very fond of coal ashes or cinders, and 
that you can hardly fatten pigs properly on boarded floors, without giving them a moderate 
supply daily or occasionally. In the absence of coal ashes, burned clay or brick dust is a 
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good substitute. If you do not supply ashes they will gnaw or cat the brick wails of their 
sheds. I leave to science to explain the cause of this want. It is notorious that coal-deal- 
ers, where pigs have access to the coals, are generally successful pig-feeders. Those who 
find that their pigs when shut up do not progress favorably will do well to try this plan. 
A neighbor of mine found that a score of fat pigs consume quite a basket of burned clay 
ashes daily. We know that there is abundance of alkali in ashes. I wish some of your . 
practical correspondents would communicate their experience on this matter, and I also. 
want them to state how many pounds of barley-meal it takes to make one stone of pork 
not dead weight. It will tend to elucidate the question of profit on feeding stock, as raised 

in your leading article of the 20th of August. 

J. J. MECHI. 


NEW BREED OF SHEEP. 


A report has lately been made to the Society of Acclimation of Animals, in London, of a 
new breed of sheep, or at least animals resembling sheep, except in size, found in countries 
adjacent to the Punjaub. ‘These animals are called Purik Sheep, and are the most diminu- 
tive of the ovis family, the full grown ones being not larger than lambs of a few weeks old. 
The Purik Sheep has small bones, a fleshy carcase, and the mutton is excellent, and yields 
three pounds a year of very fine wool. The ewes generally give twolambsa year. The great 
advantage of this over other breeds is its domestic habits, living around the cottages as. 
quiet.as a house dog, and feeding upon all sorts of waste garbage, scraps of fruit, vegeta- 
bles, crumbs of bread, shreds that are frequently wasted, eating them from the hands of 
any one who offers. It is thought that the Purik Sheep would be suited to the climate of 
England, and exactly adapted to the wants of many cottagers. If so, it would also suit 
many in this country. It would be a great object to get an animal to consume the kitchen: 
garbage less objectionable than the hog, and the flesh of which would afford a more 
wholesome food to the common people, too many of whom live, so far as meat is con- 
cerned, almost exclusively upon pork. 


ON THE DOMESTICATION OF THE SOUTH AMERICAN OSTRICH. 


The Bulletin of the Société d’ Acclimatation, France, publishes a note from Dr. Vavasseur 
on the subject of the Nandou or South American ostrich, and on the means of bringing it 
into a domestic state, and accustoming it to the climate of France. The South American 

strich, although of the same natural family as those in Africa and elsewhere, differs from 
them by being of rather smaller stature, and by having three toes on the feet, instead of 
3 ' two. They live in numerous bands in the part of South America comprised, from north to 
south, between the frontiers of the Brazils and Patagonia, near the straits of Magellan, and 
from east to west between the Atlantic and the Cordilleras of the Andes. They only 
frequent the open plains, and never enter into the wooded parts of the country. They are 
commonly found in the plains of the republic of Uruguay, but are very rare in Paraguay. 
They generally move about in bands of ten and sometimes twenty females, with a single 
male, which walks generally at their head, and is, besides, readily distinguishable by his 
larger size. ‘They may be seen seeking their food in the midst of horses and cattle, with 
which they are always on the best terms. In Uruguay and in Buenos Ayres, where thes 
birds are seldom hunted, they show no alarm at man, but come and feed close to houses; 
but if they see one or two horsemen approach, as if to surprise them, they run off with ex- 
treme swiftness. 

The American ostrich is a very quiet and even stupid bird, and its name, ‘‘aveztruz,’’ is. 
liberally applied, particularly by the women, to any one who does not evince much intelli- 
gence. Although of a generally pacific character, the male ostriches sometimes have battles 
to defend their own females, or to capture some from other bands, and they then give each 
other most furious kicks ; but their movements on these occasions are ridiculously awkward. 
The force, however, of their kick is enough to break a man’s leg, and such accidents have 
sometimes occurred. Their laying season is in the month of August; their nest consists of 
a large hole in the ground, which they do not make themselves, but use those which the 

_ bulls make with their fore feet in order to cover themselves with a cloud of dust, which is a 
favorite custom of those animals. The number of eggs generally found in these large nests 
is from twenty-five to thirty, but it isfot uncommon to find from sixty to eighty. It is 
thought that all the females belonging’to one band lay in the same nest. It is not true, as 
has been stated, that these eggs are hatched by the heat of the sun, for both the males and 
females have been sitting on them, but more frequently the former. The flesh of the young 
ones is good, though rather strong ; but that of the grown birds is disagreeable. The eggs, 
however, form a very good article of food, and are sought after by the country people for 
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that purpose. The food of the ostriches consists of insects, seeds, and sometimes of small 
reptiles, such as small lizards, &c.; but they are in general so voracious that they will swal- 
low anything; and pieces of leather, iron, &c., have been found in their stomachs. The 
young ostriches may be readily tamed. 

They must not be placed in a cage, but allowed to walk about, attaching something to 
thetr feet to prevent their going too far. They are fed with little bits of fresh meat, which 
they will take from the hand. They will walk about round the houses, enter into all the 
rooms, look with apparent curiosity at what is going on, and occupy themselves with catch- 
ing flies, of which they are very fond. As they grow larger, they go further from their 
home, but they never fail to return at the time when they are usually fed, or at night to roost. 
They are very fond of sugar, and will follow a person about to procure it. Dr. Vavasseur 
concludes by stating that the South American ostrich would live without difficulty in the 
north of France; that there is no difficulty in domesticating it; that it will feed on any- 
thing that is given to it, however coarse; that it is of a very strong constitution, and but 
little sensible to atmospheric changes; and that it scarcely requires any care, space and 
liberty being all that is wanted. The advantages which might be derived from domesti- 
cating this bird would consist in its feathers, which are in great demand; and from the eggs, 
which would form a good article of food to the people in the country. 


NOTES ON THE ANIMALS OF THIBET AND INDIA. 


The following communication on the animals of Thibet and India has been made to the 
British Association by Mr. R. Schlagintweit, who, with his brother, has recently returned 
froma scientific exploration of Central Asia. 

\ The existence of the Yak or Thibetan ox in a wild state has been repeatedly doubted, but 
we frequently found wild yaks. The chief localities where we met with them were both 
sides of the range which separates the Indus from the Sutlej, near the origin of the Indus, 
and near the environs of Gartok; but the greatest number of them was at the northern 
foot of the high Karakorum range, as well as to the south of the Kuenluen, in Turkistan. 
In western Thibet, particularly in Ladak, there are no more yaks in a wild state at present, 
though I have no doubt that they-have formerly existed there. They seem to have been 
extirpated here, the population being, though very thin, a little more numerous than in 
Thibet in general. As Ladak has been cccasionally more visited by travellers than any other 
part of Thibet, the want of the yak here has probably given rise to the idea that they are 
no more to be found ina wild state at all. Amongst all quadruped animals the yak is 
found at the greatest height; it stands best the cold of the snowy mountains, and is least 
affected by the rarefied air. But at the same time the range of temperature in which a yak 
can live is very limited ; the real yak can scarcely exist in summer in heights of 8,000 feet. 
We often found large herds of wild yaks—from thirty to forty—in heights of 18,600 to 
18,900 English feet; and on one occasion we traced them even as high as 19,300 feet, a 
remarkable elevation, as it is very considerably above the limits of vegetation, and even 
more than 1,000 feet above the snow line. The hybrid between the yak and the Indian 
cow is called Chooboo, and it is very remarkable that the chooboos are fertile. The choo- 
boos, which are most useful domestic animals to the inhabitants of the Himalayas, are 
brought down to lower places, where yaks do not exist, and where, consequently, they 
cannot mix either with yaks or with the Indian cow. We had occasion to see and examine 
the offspring of chooboos as far as the seventh generation, and in all these cases we found 
the later generations neither much altered nor deteriorated ; and we were moreover informed 
that there was never found any limit as to the number of generations. The Kiang or wild 
horse has been often confounded with the Gorkhar or wild ass, though they differ considerably 
in appearance, and inhabit countries with very dissimilar climates. The kiang exists in the 
high cold regions and mountains of Thibet, the ass in the heated sandy plains of Sindh and 
Beloochistan. The kiang is found in great numbers nearly in the same localities as the yak ; 
he does not, however, go’up the mountains so high as the yak, but the range of his distribu- 
tion is greater than that of the yak. The greatest elevation where we found kiangs was 
18,600 English feet, whilst we traced yaks as high up as 19,300 feet. The regions where 
the yak and the kiang are found are, in a zoological point of view, altogether one of the 
most remarkable and interesting of our globe. The highest absolute elevation coincides 
here, it is true, with the greatest height of the snow line, or rather it causes the snow line 
to be higher. But those large, high plateaus and regions, though free from snow and ice 
in summer, remain a desert throughout the year. The amount of vegetation on them is 
Jess than it is in the Desert between Suez and Cairo, in Egypt. Nevertheless these high, 
sterile regions are inhabited by numerous herds of large quadrupeds ; and besides _those 
already mentioned, numerous species of wild sheep, antelopes, and a few canine animals, 
chiefly wolves, as well as hares, are abundant. The’ herbivorous animals find here their 
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food only by travelling daily over vast tracts of land, as there are only a few fertile spots, 
the greater part being completely barren. ! 

The gorkhar or wild ass, an animal which, as I mentioned before, has been often con- 
founded with the kiang or wild horse, inhabits chiefly the rather hilly districts of Beloochistan, 
part of the sandy plains of Sindh, and it is to be found, if I am not mistaken, to the west- 
ward of Beloochistan, in Persia, where it is called koolan. Dr. Barth lately told me that, 
according to the description I gave him, he thinks the asses he saw in Africa identical with 
the gorkhars or wild asses of Sindh and Beloochistan. I will now try to give an explana- 
tion about the fabulous Unicorn, or animal which is said to have one horn only. This 
animal has been described by Messrs. Huc and Gabet, the famous travelers in Eastern Thibet, 

ding to information they received, as a species of antelope with one horn placed un- 
symmetrically on his head. When my brother Hermann was in Nepaul he procured speci- 
mens of horns of a wild sheep (not of an antelope) of very curious appearance. At first 
sight it seemed to be but one horn placed on the centre of the head; but on closer examina- 
tion, and after having made a horizontal section ef the horn, it was found to consist of two 
distinct parts, which were included in a horny envelope, not unlike to two fingers put in one 
finger of a glove. The animal when young has two separate horns, which are, however, 
placed so close to each other that the interior borders begin very soon to touch each other ; 
later, by a slight consequent irritation, the horny matter forms one uninterrupted mass, and 
and the two horns are surrounded by this horny substance, so that they appear at first sight 
to be but one. 


ON THE FEEDING AND GROWTH OF THE AMERICAN ROBIN. 


The following communication by Professor Treadwell, of Cambridge, Massachusetts, to the 
Boston Society of Natural History, giving a detailed account of the feeding and growth of the 
American robin, contains much that is highly suggestive to those who regard birds as a cost 
and a nuisance. 

When caught the two birds experimented on were quite young, their tail feathers being 
less than an inch long, and the weight of each about twenty-five pennyweights less than 
half the weight of the full grown bird ; both were plump and vigorous, and had evidently 
been very recently turned out of the nest. He began feeding them with earthworms, giving 
three to each bird that night; the second day he gave them ten worms each, which they 
ate ravenously ; thinking this beyond what their parents would naturally supply them with, 
he limited them to this allowance. On the third day he gave them eight worms each, in 
the forenoon; but in the afternoon he found one becoming feeble, and it soon lost its 
strength, refused food, and died. On opening it he found the crop, gizzard and intestines 
entirely empty, and concluded, therefore, that it had died from want of sufficient food, the 
effect of hunger being perhaps increased by cold, as the thermometer was about 60°. The 
other bird, still vigorous, he putin a warmer place, and increased its food, ‘giving it the 
third day fifteen worms ; on the fourth, twenty-four; on the fifth, twenty-five; on the sixth, 
thirty; on the seventh, thirty-one worms. ‘They seemed insufficient, and the bird appeared 
to be losing plumpness and weight. He began, then, to weigh both the bird and its food, 
and the results were given in a tabular form. On the fifteenth day he tried a small quan- 
tity of raw meat, and, finding it readily eaten, increased it gradually to the exclusion of 
worms ; with it the bird ate a larger quantity of earth and gravel, and 
eating. By experiment, it appears that ugh the food was increase 
weighing twenty dwt., on the eleventh weight rather fell off; 
the fourteenth day, when he ate sixty-eig orms, or thirty-four dwt., that he began to 
increase. On this day the weight of the bird was twenty-four dwt.; he therefore ate forty- 
one per cent. more than his own weight in twelve hours, weighing after it twenty-nine dwt., 
or fifteen per cent. less thai the food he had eaten at that time; the length of these worms, 
if laid end to end, would be about fourteen feet, or ten times the length of the intestines. 
To meet the objection that the earth-w contains but a small amount of solid nutri- 
tious matter, on the twenty-seventh day he was fed exclusively on clear beef, in quantity 
twenty-three dwt. ; at night the bird weighed fifty-two dwt., but little more than twice 
the amount of flesh consumed during the day, not taking into account the water and 
earth swallowed. This presents a wonderful contrast with the amount of foo ired 
by cold-blooded vertebrates, fishes and 1 a many of which...can live for months 
without food; and also with that required by mammalia: a man, at this rate, should 
eat about seventy pounds of flesh a day, and drink five or six gallons of water. 
question immediately presents itself, how can this immense amount of food required by 
the young birds be supplied by the parents? Suppose a pair of robins, with the usual 
number of four young ones—these would require, according to the consumption 
bird, two hundred and fifty worms, or their equivalent in insects or other food, daily; 
the parents to work ten hours, or six hundred minutes, to procure this supply, th 
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be a worm in every two and four-tenths minutes; or each parent must procure a worm or 
its equivalent in less than five minutes during ten hours, in addition to the food required 
for its own support. He was unable to reconcile this calculation with actual observation of 
robins, which he had never seen return to their nests oftener than once in ten minutes. 
After the thirty-second day, the bird had attained its full size, and was intrusted to the care 
of another person during his own absence of eighteen days; at the end of that period the 
' bird was strong and healthy, with an increase of weight, though its feathers had grown 
longer and smoother. Its food had been weighed daily and averaged fifteen dwt. of meat, 
two or three earth-worms, and a small quantity of bread each day; the whole being equal 
to eighteen dwt. of beef or thirty-six dwt. of earth-worms; and it has continued to eat this 
amount until the present time. The bird having continued, in its confinement, with certainly 
much less exercise than in the wild state, to eat one-third of its weight of clean flesh daily, 
he concludes that the food it consumed when young was not much more than must always 
be provided by the parents of wild birds. The food was never passed undigested; the ex- 
eretions were made up of gravel and dirt, and a small quantity of white semi-solid urine. 

He thought every admirer of trees might derive from these facts a lesson, showing the 
immense power of birds to destroy the insects by which our trees, especially our apples, 
elms, and lindens, are every few years stripped of their foliage, and often many of them 
killed. The food of the robin while with us consists principally of earth-worms, various 
insects, their larvae and eggs, and a few cherries; of worms and cherries they can procure 
but few, and these during a short period, and they are obliged to subsist principally upon 
the great destroyers of leaves, canker-worms, and some other kinds of caterpillars and bugs. 
If each robin, old and young, requires for its support an amount of these equal to the weight 
consumed by this bird, it is easy to see what a prodigious havoc a few hundreds of them 
must make upon the insects of an orchard or park. Is it not, then, to our advantage, he 
asks, to purchase the services of the robins at the price of a few cherries? ‘There has lately 
been some impruvyvement in preserving our birds, and with a little more protection he thinks 
such an increase of them might be obtained as would save us from all the labor required for 
the appliances of ‘tar, oil, zinc plates, and all other methods by which we seek, with very 
imperfect success, to destroy our mischievous insects. 


ON THE FOOD OF BIRDS. 


At a recent meeting of the French Academy—the Academy of Sciences of Paris—it was 
reported that Mr. Prévost, one of the gentlemen attached to the Jardin des Plantes in that 
city, has, after several years’ labor, ascertained with certainty the different. descriptions of 
food on which European species of birds live at different periods of the year. The report 
establishes one ‘‘ great fact’’ which is specially interesting to farmers, and that is, that birds, 
generally speaking, do far more good to crops than harm, inasmuch as the number of insects 
they destroy greatly exceed the quantity of grain they eat. The same thing has been pro- 
claimed before, but a scientific demonstration of its truth is not the less acceptable. 


IMPROVEMENT IN THE TREATMENT OF BEES. 


At a late meeting of the Linnean Society, Mr. Tegetmeir described a practical application 
of Shirach’s discovery of the power possessed by bees of raising a queen or female bee from 
neuter grubs, neans of which the contents of old hives can be taken without destroying 
the bees, 0 ing any brood. The plan cons n driving out the queen and about half 
the bees in spring, and establishing them as a new swarm, when the bees remaining in the 
eld hive have to raise a new queen from a worker grub. From the time required to accom- 
plish this, it follows that no eggs can be laid in the hive for about three weeks. By this 
time all the worker-producing eggs laid by the old queen will have been hatched out and 
the cells filled with honey, when the whole of the bees are to be driven out, and the honey, 
which by this means will be found perfectly free from brood, retained for use. Mr. Teget- 
meir added that the plan had been very successfully worked out atthe bee-house of the 
Apiarian Society, and exhibited specimens of the result to the meeting. 
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Chloroform has been applied instead of sulphur to bees. A correspondent in the /dinhurg 
Evening Courant has adopted + plan successfully. The quantity of chloroform required for 
an ordinary hive is the sixth part of an ounce ; a very large hive may take nearly a quarter 
ef an ounce. His mode of operation he describes as follows: ‘‘I place a table opposite 
to and about four feet distant from the hive; on the table I spread a thick linen cloth ; in 
the ctr the table I place a small shallow breakfast plate, which I cover with a piece 
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of wire gauze, to prevent the bees from coming in immediate contact with the chloroform. 
I now quickly and cautiously lift the hive from the board on which it is standing, set it 
down on the top of the table, keeping the plate in the centre; cover the hive closely up 
with cloths, and, in twenty minutes or so, the bees are not only sound asleep, but, contrary 
to what I have seen when they are suffocated with sulphur, not one is leftamong the combs ; 
the whole of them are lying helpless on the table. You now remove what honey you think 
fit, replace the hive in its old stand, and the bees, as they recover, will return to their home. 
A bright, calm, sunny day, is the best ; and you should commence your operations in the 
morning before many of the bees be abroad. 


ON THE TEMPERATURE OF THE BEE-HIVE IN WINTER. 


Upon this subject naturalists have differed greatly in opinion. Réaumur states that 
avring the season when the country furnishes no food for bees, they do not require to eat ; 
the cold which deprives our fields and gardens of their flowers renders the bees torpid, in 
which state no transpiration takes place. Swammerdam, Huber, and others state, on the 
contrary, that bees do not become torpid in winter, but that even in frosty weather a full 
hive can maintain a temperature of 86 or 88 degrees of Fahrenheit. 

This interesting question remained in this condition until a few years ago, when Mr. New- 
port (who has enriched the science of entomology with some splendid discoveries) instituted 
an extensive and profound inquiry into the subject of the temperature of insects. He had 
long suspected of incorrectness the opinion that the hive is able to maintain a high temper- 
ature in winter, a circumstance so much at variance with the habits of insects in this country 
that, were it so, the hive bee would form a singular exception to the general economy of 
insects. The only method, as it seemed to Mr. Newport, of arriving at this truth, was to 
make such arrangements as would enable him at any time, during many months, io ascer- 
tain at a glance the internal temperature of the hive. He placed a common straw hive with 
its entrance hole in the direction of another wooden hive, which was standing beside it in a 
bee-house so constructed that the whole of the back part of the house could be removed or 
closed at pleasure. The proper entrance for the bees at the front of the bee-house was 
directly into the wooden hive, from the side of which there was a little covered communi- 
cation with the entrance hole of the straw hive, to serve as a passage for the bees, and a 
connexion between the wooden and straw hive. The object of this was to prevent any 
sudden effect upon the temperature of the hive by changes which might occur in the tem- 
perature of the air without. The interior of the straw hive was thus subjected as little as 
possible to the variations in the open atmosphere, since the bees were obliged to pass through 
the empty wooden hive before they could reach the open air. In order to make the experi- 
ment with the greatest accuracy, it was necessary that the bees should never be disturbed 
while making an observation ; and therefore a small thermometer, with a long free bulb 
was passed through a hole just large enough to admit it in the top of the siraw hive about 
eight inches from the centre, and retained there during the whole of the subsequent ; obser- 
vations without being removed or touched. The bees at first seemed a little inconvenienced 
by its presence, but within two or three days they became accustomed to it, and removed 
the comb and wax from around it, so that the bulb of the instrument was rexiaini about 
an inch within the free space of the hive, and the observations were then made at fe erala 
with the greatest accuracy. The temperature of the atmosphere was taken with a thermo- 
meter similar to the one used for the hive. It was thus only necessary to ratios from time 
to time the rise and fall of each thermometer, and the difference between them, the tem- 
perature of the air being of course taken in the immediate vicinity of the bee-house 

By this course of observation it was found that the hive bee during winter does not become 
absolutely torpid; but, if left entirely undisturbed, it passes into a condition in which its 
temperature of body and amount of respiration become very greatly diminished—a state of 
deep sleep in the combs, from which, by a beautiful provision of nature, it is roused by great 
cold. As soon as the temperature falls considerably, the insect shakes off its tor and 
commences breathing with energy, by which an amount of animal heat is produce iperGck 
exerts its salutary influence on the air of the hive. It is only at a moderate temperatur 
that the insects continue torpid, and, when in this state, it is very easy to rouse 4] - eae 
it by gently shaking or tapping the hive. When this is done in winter, the bees wake u 
become excited, and soon, by the rapidity of their respirations, raise the ‘temperature of the 
hive toa great height. In the case of Huber and others, who did not observe the gcie tifie 
precautions of Mr. Newport, the thermometer was introduced into the hive . i 
time of making the observation, thereby disturbing the bees, and excitin the . 
increased vital energy, and consequently to increased animal heat. ‘The effect of a a 5 
disturbance of bees is strikingly shown in the following observation: On the mo. oa of the 
2d of January, 1836, at a quarter past seven, when there was a clear, intense frost a the 

a? 


2 


ier 


NOTES ON THE RECENT PROGRESS, ETC. ST 


thermometer in the open air stood a little above 17 degrees, that in the hive marked a tem- 
perature of 30 degrees; that is actually two degrees below the freezing point. The bees 
were roused by tapping on the hive, and im sixteen minutes the mercury rose to'70 degrees, 
or 53 degrees above the external air. 

It was found by a long course of observation that the temperature of the hive, when the 
bees are in a state of repose, varies with that of the atmosphere; but that the change within 
the hive is never so rapid as in the atmosphere, unless the bees have been disturbed. When 
the external temperature rises very suddenly, it never exceeds that of the hive by more than 
one or two degrees, provided the bees are in a state of absolute rest; but if, on the contrary, 
the temperature of the atmosphere be suddenly diminished, that of the hive will subside 
also, but much less rapidly. Sometimes the two thermometers stand exactly equal to each 
other. On the other hand, when the bees are active and respiring quickly, the hive is even 
then affected in the winter months by great changes in the temperature of the external aii-, 

' particularly if such changes occur late in the autumn or at the beginning of winter. ; 

But a change in the atmosphere in summer does not so rapidly affect the temperature 
of the hive; because in summer, when the general warmth of the atmosphere ranges from 
45 degrees and upwards, the bees are always active, and are not themselves so readily 
affected by sudden changes; while in winter, when the temperature ranges from 45 degrees 
downwards, the bees are very soon affected by diminished heat, and become disposed to pass 
into the torpid state, in which scarcely any respiration takes place, and the temperature of 
the little animals sinks down, or nearly so, to that of the medium in which they are placed, 
and even to that of the external atmosphere, if there is communication with it. Each bee 
is probably, in general, from 10 to 15 degrees warmer than the medium in which it lives 
when in a state of moderate excitement, but its heat is liable to be greatly increased from 
causes which will be noticed in another article, on the temperature of the hive in summer. 

It has been already shown that a surprising amount of heat may be suddenly developed 
in the hive, even in midwinter, by exciting the bees. In a second straw hive, which Mr. 
Newport had exposed to the open air like the common cottage hives, the internal tempera- 
ture at ten oclock a. m. of the 2d of February was a little over 48 degrees, being only 14 
degrees higher than that of the external atmosphere. On disturbing the hive by tapping, 
the mercury rose to 102 degrees, or 68 degrees above the temperature of the surrounding 
air. When the heat is thus suddenly increased during the earlier or latter part of winter, it 
becomes.intolerable to the bees, and they immediately endeavor to reduce it by ventilation, 
provided the outer cold be not too severe to prevent their assembling near the entrance of 
the hive. At about 40 degrees the tempcrature of the hive is quickly modified by the 
assiduity of the bees. ‘‘I have often,’’ says Mr. Newport, ‘‘ been amused by observing them, 
after the hive has been disturbed for a short time; although but a few minutes before there 
was not a single bee on the alighting board, come hastily to the entrance of the hive, and, 
having arranged themselves within three-quarters of an inch of the doorway, begin to fan 
with their wings most laboriously, to occasion a current of cool air through the interior of the 
hive.’’ On one occasion, when the temperature of the hive had been raised to about 70 
degrees, the external air being at 40 degrees, the bees at mid-day maintained the tempera- 
ture steadily at 57 degrees by their mode of ventilation, the hive continuing at the time to 
be excited. 

Although the hive be very much disturbed, and its temperature become greatly increased 
by exciting the bees in midwinter, it will soon become quiet again and its temperature be 
again reduced to within 10 or 12 degrees of the temperature of the atmosphere within about 
ten hours. 


CHINESE MODE OF TAKING HONEY. 


* 

Mr. Fortune, the well-known English botanist, thus describes the mode adopted by the Chi- 
nese for taking honey from bee-hives. He says: ‘‘The Chinese hive is a very rude affair, 
and looks very different from what we are accustomed to use in England ; yet, I suspect, were 
the bees consulted in the matter, they would prefer the Chinese one to ours. It consists of 
a rough box, sometimes square and sometimes cylindrical, with a movable top and bottom. 
When the bees are put into a hive of this description it is rarely placed on or near the ground, 
as with us, but is raised eight or ten feet, and generally fixed under the projecting roof of a 
house or out-building. No doubt the Chinese have remarked the partiality which the insects 
have for places of this kind, when they choose quarters for themselves, and have taken a 
fesson from this circumstance. My landlord, who had a number of hives, having deter- 
mined one day to take some honey from two of them, a half-witted priest, who was famous 
for his prowess in such matters, was sent for to perform the operation. This man, in addition 
to his priestly duties, had charge of the buffaloes which were kept on the farm attached to 
the temple. He came round in high glee, evidently considering his qualifications of no 
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ordinary kind for the operation he was about to perform. Curious to witness his method of 
proceeding with the business, I left some work with which I was busy, and followed him and | 
the other priests and servants of the establishment to the place where the hives were fixed. 
The form of the hives, in this instance, was cylindrical ; each was about three feet in height, 
and rather wider at the bottom than the top. When we reached the spot where the hives 
were placed, our operator jumped upon a table placed there for the purpose, and gently lifted 
down one of the hives and placed it on its side on the table. He then took the movable 
top off, and the honeycomb, with which the hive was quite full, was exposed to our view. 
In the meantime an old priest, having brought a large basin, and everything being ready, 
our friend commenced to cut out the honeycomb with a knife made apparently for the pur- 
pose, and having the handle almost at right angles with the blade. Having taken out about 
one-third of the contents of the hive, the top was put on again, and the hive elevated to its 
former position. The same operation was repeated with the second hive, and ina manner 
quite as satisfactory. But, it may be asked, ‘Where were the bees at this time?’ and that 
is the most curious part of my story. They had not been killed by the fumes of brimstone, 
for it is contrary to the doctrines of the Buddhist creed to take away animal life; nor had 
they been stupified with fungus, which is sometimes done at home; but they were flying 
about over our heads in great numbers, and yet, although we were not protected in the 
slightest degree, not one of us was stung; and this was the more remarkable as the bodies 
of the operator and servants were completely naked from the middle upwards. The charm 
was a simple one; it lay in a few dry stems and leaves of a species of Artemisia, (wormwood,) 
which grows wild on these hills, and which is largely used to drive that pest, the mosquito, 
out of the dwellings of the people. This plant is cut early in summer, sun-dried, then 
twisted into bands, and it is ready for use. At the commencement of the operation which I 
am describing, one end of the substance was ignited, and kept buming slowly as the work 
went on. The poor bees did not seem to know what to make of it. They were perfectly 
good-tempered, and kept hovering about our heads, but apparently quite incapable of doing 
us the slightest injury. When the hives were properly fixed in their places, the charm was 
put out, and my host and his servants carried off the honey in triumph.”’ 


ON THE PRODUCTION OF SEXES AMONG SHEEP. 


The following article, communicated to the Journal d’ Agriculture Practique, by M. Mavrié- 
goute, furnishes information of value and interest to those engaged in the breeding of sheep : 


The interesting researches of Giron de Bazareingues into generation, and particularly on 
the production of the sexes among domestic animals, are now known but by very few persons, 
having the misfortune to be of too remote a date. On the other hand, meeting with a varied 
reception on their appearance, they have had the fate of all contested things—they have left 
in the mind nothing but ideas undecided as to their value. Zootechny, in fact, was too little 
advanced at that period for the art of animal production to think of extracting from such a 
study facts for its use. 

Daily observations, conducted and arranged with the calculation in hand, in a sheepfold 
of great importance—that of the Dishley-Mauchamp merinos, of M. J. M. Viallet, at Blanc, 
in the commune of Gailhac-Toulza, (Haute-Garonne)—hayve enabled me to comprehend 
the laws which, according to M. Giron de Bazareingues, preside over the production of the 
sexes. 

The general law which Giron de Bazareingues recognized on the subject of the procreation 
of the sexes is as follows: The sex of the product would depend on the greater or legs rela- 
tive vigor of the individuals coupled. In many experiments, purposely made, he has 
obtained from the ewes more males than females, by coupling very strong rams with ewes 
either too young or too aged, or badly fed; and more females than males by an inverse 
action in the choice of the ewes and rams he put together. 

This law has developed itself regularly enough at the sheepfold of Blanc, in all cases in 
which circumstances of different vigor between the rams and ewes have been observed in 
coupling them. Witness two striking examples of it : 

In 1853, births, the issue of young ewes by a Dishley-Mauchamp merino ram, extremely 
vigorous and highly fed, produced twenty-five males, and nine females only, or 71.73 per 
cent. of males, and 28.27 per cent. of females. 

At a later period the same ram, still in full vigor, having been put to seme ewes that 
had done nursing their lambs—a period at which the ewe is found very weak—there resulted, 
in 1853, eight male births against four females; and, in 1854, under similar circumstances, 
seventeen male against nine female births. The two occasions united yielded 65.78 per cent. 
of males, and 34.22 per cent. of females. 


But the following fact has nothing in common with those related*by Giron de Bazareingues, 
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and which has been repeated, with small variation, every year from 1853, the period at 
which the observations I have noted down began. 

This faet consists, lst. In that, at the commencement of the rutting season, when the 
ram is in his full vigor, he procreated more males than females. 

2d. When, some days after, ihe ewes coming in heat and in great numbers at once, the 
ram was weakened by a more frequent renewal of the exertion, the procreation of females 
took the lead. 

3d. The period of excessive exertion having passed, and the number of ewes in heat being 
diminished, the ram also found less weakened, the procreation of males in majority again 
commenced. 

In order to show that the cause of such a result is isolated from all other influences of a 
nature to be confounded with it, I shall take the years 1855-’56, in which, by the effect of 
a degree of equilibrium of age and vigor between the rams and ewes, the male and female 
births were found, relatively with each other, nearly upon a par in numbers, being 25 males 
to 23 females. 

The following table, drawn up with the dates of birth, exhibits the facts in detail. The 
letter M indicates the male and F the female births. e 

It will be seen that, the list of births having been divided into three successive series, and 
in mean proportions almost equal, we have for the first, of eleven days, from the 27th 
December to the 8th January, 13 males against 4 females; for the second, of nine days, 
from the 9th to the 18th January, 3 males only against 15 females; and for the third, of 
eleven days, from 19th to 29th January inclusive, 9 males against 4 females. 


Table of the Dishley-Mauchamp Merino Lambing, at the sheepfold of Blanc, in December and January, 
1855-’56. 


FIRST SERIES. 


WecrtnDer: Al ase cee cee es = M.® January 4......---.22 Mes Ja Vatvanl Onesies nee M. 
ais =e ee M. 4 iain wi atmin mies M. iain Aalictapeutea= EF. 
ema ipa oral M. Ce aE ye Sa a M. Sia nismereets M 
PAOORNE | ae om awe ae = M. pasa ainn M. SS semesissopes M 
De Aer Sim a eels F. Daeiecwiewsiaicais M. Sin fs enlace capemrarey F 

6 a a pe F Oe es Sater M. 


Males, 76.8 per cent. ; females, 23.9 per cent. 


SECOND SERIES. 


CERIN (eas 1) ese acae eee SARA NS am sieee aie w= = By DAUM ACY LG'S - 6m iinnine minim EF. 
eens F. 1 ee ree F. 1G coscas ena es KE. 

ean nee inies M Lees aes ais ae 1 IGA SE OBS SS EF 

sees apap F 6 art eee ae M. LT ison eeieete EK 

dA arate ae os F. IS OEE Ree F. LS ea aiemataeet M 

LA See Se ee F. NSS. Aeage FB. 8 ra raeteeie eee F. 


Males, 16.66 per cent. ; females, 83.24 per cent. 


THIRD SERIES. 


BADUATY GSE sclowk wees Hin ee OANUMAny 20s seiais= a= se = = M.  Januaryi24 7oo acces nas M. 
es a eee M 2 re = ee E. DARE eres ara M 
Asch eames LO ie ae ae F. Gee ee ete ee aac M 
LOW see ese 120 DOE catee Se Sis M 
20sec ates M. Dep a oie M 


Males, 69.23 per cent. ;-females, 30.77 per cent. 


At the end of each month all the animals of the Blanc sheepfold are weighed separately ; 
and, thanks to these monthly weighings, we have drawn up several tables, from. which are 
seen the diminution or increase in weight of the different animals, classed in various points 
of view, whether according to age, sex, or the object for which they were intended. 

Two of these tables have been appropriated to bearing ewes, one to those which have 
bore and nursed males, and the other to those that have borne and nursed females. ‘The 
abstract results of these two tables have furnished two remarkable facts. f 

Ist. The ewes that have produced the female lambs are, on an average, of a weight supe- 
rior to those that produced the males, and they evidently lose more in weight than these 
last during the suckling period. 
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3d. The ewes that produce males weigh less, and do not lose in nursing so much as the 
others. ; : 

If the indications given by these facts come to be confirmed by experiment sufficiently 
repeated, two new laws will be placed by the side of that which Giron de Bazareingues has 
determined by his observations aud experiments. 

On the cne hand, as, at liberty or in the savage state, it is a general rule that the pre- 
dominance in acts of generation belongs to the strongest males to the exclusion of the weak, 
and as such a predominance is favorable to the procreation of the male sex, it would follow 
that the number of maJes would tend to surpass incessantly that of the females, amongst 
whom no want of energy or power would turn aside from generation, and the species would 
find in it a fatal obstacle to its reproduction. But, on the other hand, if it was true that 
the strongest females, and the best nurses amongst them, produce females rather than males, 
Nature would thus oppose a contrary law, which would establish the equilibrium, and, by 
an admirable harmony, would secure the perfection and preservation of the species by con - 
fiding the reproduction of either sex to the most perfect type of each respectively. 


ON THE ORIGIN AND DISTRIBUTION OF SPECIES IN PLANTS. 


Dr. Hooker, of England, in a recently published work on the ‘‘ Botany of the Antarctic 
Voyage,’’ in discussing the relations and distribution of species in plants, lays down the 
following propositions as axioms : 

‘¢], That all the individuals of a species have proceeded from one parent, (or pair,) and 
that they retain their distinctive (specific) characters. 2. That species vary more than is 
generally admitted to be the case. 3. That they are also much more widely distributed 
than is usually supposed. 4. That their distribution has been effected by natural causes ; 
but that these are not necessarily the same as those to which they are now exposed.” 

‘« Hybridization has been supposed by many to be an important element in confusing and 
making species. Nature, however, seems effectually to have guarded against its extensive 
operation and its effects in a natural state, and, as a general rule, the genera most easily 
hybridized in gardens are not those in which the species present the greatest difficulties.”’ 

‘With regard to the facility with which hybrids are produced, the prevalent ideas on the 
subject are extremely erroneous. Gartner, the most recent and careful experimenter, who 
appears to have pursued his inquiries in a truly philosophical spirit, says that 10,000 expe- 
riments upon 700 species produced only 250 true hybrids.’’ 

‘Tt would have been most interesting had he added how many of these produced seed, 
and how many of the latter were fertile, and for how many generations they were propa- 
gated.’’ ; 

‘“The most satisfactory proof we can adduce of hybridization being powerless as an agent 
in producing species, (however much it may combine them,) are the facts that no hybrid 
has ever afforded a character foreign to that of its parents, and that hybrids are generally 
constitutionally weak and almost invariably barren. Unisexual trees must offer many 
facilities for the natural production of hybrids, which, nevertheless, have never been proved 
to occur, nor are such' trees more variable than hermaphrodite ones.”’ 


ON A SOURCE OF DISEASE FOR CATTLE. 


M. Isidore Pierre has detected butyric acid in soils, stagnant waters and drainings from 
dung-heaps, and considered its presence the cause of the death of some horses who drank 
water containing its salts. Butyric acid (so called from its being first noticed as produced 
from butter) is the result of the fermentation of saccharine substances when the presence of 
lime or other alkali prevents the formation of alcohol, and when the fermentive process is 
prolonged beyond the stage at which lactic acid is generated. As saccharine matter is found 
in nearly all cultivated plants, its presence in farm-yard pools is easily accounted for; and 
if the butyric acid, to which it gives rise, really does form poisonous salts, the matter de- 
serves the serious attention of agriculturists. M. Pierre does not appear to have obtained 
any positive evidence of this supposed action, but to have assumed it because no other 
cause of the death of the horses in question and of the illness of others could be discovered. 


PRESERVATION OF FOOD. 


A new method of preserving animal and vegetable substances has been recently patented 
at Paris by means of immersion into a solution of gum tragacanth and gelatine, in the pro 
portions of one pound of the former to six ounces of the latter, with the addition of twelve 
ounces of acetate of alumina. These ingredients are dissolved in water, and kept boiling for 
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twenty-four hours, in order to insure their intimate mixture. The meat, &c., after being 
washed and cleansed from all blood or other extraneous matters, is dipped into the hot solu- 
tion, and moved about in it for the space of two minutes; and when withdrawn it must be 
exposed to the open air for a day and a night, in order to dry the coating it has acquired in 
the solution, which, if not dry, would decompose. This operation may be repeated two or 
three times, if it be thought desirable to form a thick coat over the substance which it is 
intended to preserve. 


EFFECTS OF BRINE IN FOOD. 


Last year, in consequence of accidents arising out of the use of brine in food, the Council 
of Health of Paris inquired into the subject. ‘The following is from their report: ‘‘'The use 
of brine as a condiment or seasoning in the nutriment of man has hitherto had no injurious 
effect, and nothing authorizes the opinion that an economical process so advantageous for 
the poor should be proscribed. The same is not true of the abuse which is made of this 
substance in the nourishment and in the treatment of the disease of certain animals, espe- 
cially swine and horses. Authentic facts and recent experiments show that the mixture of 
brine in considerable quantity with food may produce real poisoning. In all cases brine 
preserved too long, or in contact with rancid meat, should be employed with the greatest 
care, and after it has been purified by skimming off all the scum which forms on the surface.’’ © 


MEANS OF DETERMINING THE QUALITY OF MILK. 


The following is an abstract of a paper recently read before the Chemical Society of 
Dublin, Ireland, on the above subject, by Dr. H. Minchin : 

“The practical difficulty which has attended the employment of the several methods of 
milk-testing hitherto in use is to be attributed, in some measure, to the fact that upon any 
scale that can be devised, upon any principle whatever, there is not one point to which we 
can refer as a standard of purity. The nearest approach we can make to the, establishment 
of such a standard is to ascertain, by experimenting on several specimens of average quality 
and known purity, whether we can seize upon some physical property which admits of suf- 
ficiently accurate measurement for the purpose ; then it has been ascertained that an inferior 
quality is indicated when the specific gravity is below a certain range; but this can be 
raised artificially by the abstraction of some of the cream. An inferior quality is also indi- 
cated when the percentage of cream is less than a certain number; but the instrument 
for this is fallacious, as it only shows how much cream has floated to the surface in a given 
time, and experiment las proved that the richer the milk the less is the cream disposed to 
float. Many persons can judge pretty accurately as to the quality of milk by carefully 
observing the transparency of the fluid when poured in a thin film from one vessel to another ; 
and this property, which has already suggested the instrument of M. Donné, might be again 
turned to account in the construction of a more simple instrument, which would indicate 
definitely, and enable us to register numerically, the degree of transparency possessed by a 
given sample; and we should thus have a very efficient means of estimating the degree to 
which the milk had been diluted, or it fell short of the average quality. 

‘<Such an instrument has lately been invented ; the principle of its construction is extremely 
simple, and the experiments instituted with a view of testing its performance, several series 
of which have been repeated, appear to have been attended with the most satisfactory and 
encouraging results. The instrument was made of brass, in the form of a shallow, oblong 
vessel, capable of containing about an ounce of fluid; the depth of the vessel is made to 
increase gradually, by means of*a slab of white enamel fixed in @ gentle slope from one end 
to the ofher. This slab is graduated throughout its entire length. Upon this the milk is 
poured till the vessel is filled, and a cover of plate glass is then put on; this should be 
done by giving it a sliding motion, to exclude air bubbles. When the vessel full of milk is 
thus covered, the degree of dilution possessed by the sample under examination is esti- 
mated by the number of degrees on the enamel which can be read through the glass cover ; 
for, the glass being in contact with the edge of the enamel plate at one end, and separated 
from it by a gradually increasing interval towards the other, the intervening stratum of 
milk ig made to assume the form of a thin wedge. [If the fluid under examination be of a 
rich quality, abounding in oily and caseous particles, it will possess such an amount of opa- 
city that only a few degrees can be discovered on the subjacent enamel when the instrument 
is held opposite to the light. If, on the contrary, the specimen be of inferior quality, whether 
from innate poverty or the admixture of water, the diminution of opacity thence resulting 
will be evinced by the enamel scale becoming visible through a deeper part of the fluid ox 
at a greater distance from the commencement of the scale. The degree of translucency, 
therefore, can be measured by the nuraber of lines visible through the fluid. 


. 
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BLUE MILK. 


Dr. E. Reichard, of Jena, Germany, relates a remarkable instance of blue milk, which 
occurred in that vicinity, within a circle of several miles, during the fall of 1859. The 
milk, and especially the cream, after standing for some time, assumed a blue color, and the 
cause for this anomaly could not be attributed either to the food, want of cleanliness, or in- 
fluence of locality. : 3 

A careful examination into the facts, chemical as well as microscopic, disclosed the presence 
of a specimen of mould, most likely the Byssus coerulia, Lam. The coloring appeared at first 
to centre in a few isolated spots, and from them to spread through the cream downwards, 
and the fibres of the plant could easily be removed with a pincette for microscopical exami- 
nation. This accords fully with the results of Braconnot and Bailleul, Lehman and Fuchs, 
but refutes the theory of E. Jones, who ascribes the blue color to an abnormal amount of 
phosphate of iron, as well as that of Klaproth, who derives its origin from indigoferous 
plants. Vallot states that some authors ascribe this circumstance to the feeding on such 
plants as Hyacinthus comosus, Butomus umbellatus. 


ON THE OCCURRENCE OF POISONOUS METALS IN CHEESE. 


At the last meeting of the British Association, (1860,) Professor Voelcker stated that he 
had recently been able to detect both copper and: zinc in English cheese. 

In some specimens copper, in others zinc, and in some both copper and zinc, were found. 
The description of cheese in which these poisonous metals were found was double'Gloucester 
cheese. Skimmed-milk cheese, which was likewise examined for copper and zinc, did not 
contain any metallic impurity. Stilton, and other varieties of cheese, have not as yet been 
examined. It must not, therefore, be inferred that cheese made in other districts than 
Gloucestershire contains poisonous metals. Inquiry in the dairy districts of Gloucestershire 
and Wiltshire has led to the discovery that in many dairies in these counties sulphate of 
copper, and sometimes sulphate of zinc, are employed in the making of cheese. The reasons 
for which these prejudicial salts are added to the cheese are variously stated. Some persons ~ 
added sulphate of zinc with a view of giving new cheese the taste of old; others employed 
_ sulphate of copper for the purpose of preventing the heaving of cheese. Dr. Voelcker also 
stated that he had found alum in Gloucester cheese, and mentioned that he had learnt that 
in some dairies alum was employed to effect a more complete separation of the caseine from 
the whey. 


INFLUENCE OF THE MOON ON THE WEATHER. 


At the Leeds meeting of the British Association, 1858, Mr. Harrison presented a paper 
‘Qn the influence the moon exerts on temperature,’’ and he claimed that the following 
points must be regarded as established meteorological facts : 

1. That the temperature before the first quarter is lower than that of the second day after it. 

2. That this fall and rise prevails most in the winter months, and in the month of May. 

3. That a reciprocity of action takes place between corresponding days of the moon’s age. 

Thus, whilst it was found, both at Dublin and Greenwich, that for twenty-one consecutive 
years the mean temperature rose at the first quarter in more instances than it fell; it fell at 
the last quarter in more instances than it rose ; and in the only two years in which a fall 
occurred instead of a rise at the first quarter, there was a rise instead of a fall at the last 
quarter. 

Between new and full moon this reciprocity of action was still more apparent. Here, for 
the same series of years, there was a fall in thirteen years after new moon, and a rise in 
thirteen years after full moon ; and in five out of the eight instances in which a rise occurred 
instead of a fall at new moon, a fall instead of a rise took place at full moon. Also a like 
principle appeared to hold good in individual months. For example, in twenty-one consecu- 
tive Januarys, a fall occurred in seventeen at new moon, while a rise took place in sixteen 
at full moon. The action thus apparent at different periods of lunation was shown clearly 
in curves of temperature of each day of the moon’s age. 

A curve of ten years’ mean temperature at Greenwich, for 1837 to 1846, was exhibited in 
juxtaposition with one sent to the Dublin meeting, which was also formed of ten years’ 
mean temperature, at the latter station, for 1847 to 1856. At first and last quarters the curves 
corresponded in a most remarkable manner at both stations. At new and full moon they 
alternated—the fall in the Dublin curve being at the new moon, and the rise at full moon : 
in the Greenwich curve the rise at new moon, and the fall at full moon. Leaving the con- 
sideration of daily mean temperatures, on extracting the maxima and minima mean tempe- 
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ratures for the month, it was found that more maxima occurred after first quarters than 
before, the proportion of maxima to minima, on the second day after that phase, being more 
than twenty-one, both at Dublin and Greenwich, for the respective periods of twenty-two 
and forty-three years. The twenty-four highest and lowest maxima and minima in the 
month, at Greenwich, were then taken for the same forty-three years; forty-eight per cent. 
found to occur at first quarter, and minima only before the day of the change. Similar results 
were obtained from the highest and lowest mean temperatures at Dublin and at Toronto, 
from 1843 to 1848. : 

Another point elicited during the progress of the inquiry was the recurrence of high and 
low temperatures on the same days of the lunation. Taking first the maxima and minima 
mean temperatures for the month during twenty years at Greenwich, from 1837 to 1856, the 
whole number found recurring on corresponding days (many of them three and four times 
in each period of twelve lunations) amounted to 236, averaging about twelve for each year, 
or half the maxima and minima for the month. 

To illustrate this recurrence of high and low temperatures, several years were selected 
which presented the strongest evidence of system. Thus, in the two consecutive years com- 
mencing November, 1847, and ending October, 1848, maxima and minima occurred—in 
1847 twice on the third day before new moon, twice on the second day before new moon, 
three times on the day after new moon, twice on the third day after new moon, three times 
on the second day before full moon and twice on the third day after full moon. In 1848, 
three times on the day of new moon, twice on the day after new moon, three times on the 
second day before full moon twice on the day before full moon and twice on the fourth 
octant or fourth day after full moon. 

In the same years there were also, among many others, the following remarkable instances 
of reciprocity between opposite phases of the moon: In December the minimum for the 
month occurred on the third day before new moon; in January the maximum on the third 
day before full moon; in February the minimum on the third day before new moon. 

And, again, the maximum in September fell on the day after full moon ; the minimum in 
October on the day afternew moon. ‘In addition to this, the maxima and minima for the 
month were found to occur at intervals of rather more than seven, fourteen, or twenty-one 
days, and that for several successive months, viz: April, May, June, August and September, 
and so in other years.”’ 

In 1838, exactly ten years earlier, maxima or minima occurred three times on the third 
day after new moon, three times on the day after full moon, three times on the day of first 
quarter and three times on the day of last quarter—that is to say, in twelve instances ont 
of twenty-four, on four days of the lunation. 

At the Cape of Good Hope reciprocity of action and the recurrence of high and low tem 
peratures were even more frequent and systematic. Thus, in 1855, eight out of the twelve 
maxima for the month occurred at first quarter, and nine of the twelve minima at new or 
full moon. In 1842 nineteen maxima and minima out of twenty-four occurred on cight 
days. In 1843 fifteen on seven days. In 1844 seventeen on six days. In 1845 eleven on 
four days. 

The eee maxima and minima at Toronto and Madras was equally marked. Mr. 
Harrison considered that the dispersion of clouds under full moon may now be taken as a 
fact, on the testimony of Humboldt, Sir J. Herschel, Mr. Johnson, (the Radclifile observer, 
at Oxford,) and others; Mr. Johnson having also noticed that this cloud-dispelling power 
commences about the fourth or fifth day of the moon’s age, and lasts till she approaches the 
sun the same distance on the other side ; that is to say, the influence takes place at that time 
as well as at the full moon, though not necessarily continuously. 

Mr. Nasmyth, also, who was considered a valuable witness, from his long-continued obser- 
vation of the moon for the purpose of mapping its surface, was quoted as having satisfied 
himself that clouds disappear when the moon is about four days old; and also that, when 
this is the case for any length of time at new moon, the sky is clouded to a corresponding 
extent at full moon—another instance of the principle of reciprocity. 

Several well-known observers were also mentioned as having noticed the remarkable 
clearness of the morning of the 18th of September, on the fifth day after new moon ; and, 
lastly, even M. Arago’s explanation of the popular notion among gardeners around Paris 
that the moon which, commencing in April, becomes full in May, destroys their tender plants, 
it was thought might be quoted as evidence of lunar influence on the atmosphere, though 
given by him as a simple statement of the effects of terrestrial radiation on early vegetation. 

Mr. Harrison, in conclusion, expressed his belief that the remarkable regularity of the 
recurrence of a fall before first quarter is due to the clearing of the atmosphere at that 
period, and the rise after first quarter to a more cloudy state of the sky. That the same 
cffect is not so evident on the curves at the period of full moon he considered might be due 
to the greater reciprocity of action which takes place at the syzygies, or new and full moon. 
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The president, Mr. Hopkins, observed that the facts Mr. Harrison had adduced must be 
considered strongly confirmatory of the view he so ably advocated. That the moon exer- 
cised an influence upon the weather, and particularly on the formation or dispersion of clouds, 
was, as all know, a very generally prevailing opinion. ‘The sailors even had a common 
saying, that the full moon cut up or devoured the clouds; and Sir John Herschel had some- 
where admitted that the nights about full moon, particularly at certain seasons of the year, 
were remarkably cloudless. This indirect influence, then, being admitted, it became more 
important to trace it, as Mr. Harrison was doing, to an influence upon the temperature. 

Some years ago Dr. Foster, an eminent meteorologist of Bruges, announced to the English 
Astronomical Society that, in weather journals kept by his grandfather, his father, and 
himself, from 1767 downwards, whenever the new moon fell on a Saturday, the following 
twenty days were wet and windy. The Society published this, the general idea being that 
the statement had never been made known before. Since then it has been found that the 
Saturday moon has this character even in popular rhymes, and that it is widely believed in 
among seamen, English, French, Spanish, and even Chinese. 

A writer in the London Atheneum, after adverting to this circumstance, and stating that in 
the one instance in which he had made observations the theory appeared to be contirmed, 
makes the following suggestive remarks : 

“Now, here is a curious circumstance ; the whole world has the notion, widely scattered, 
that a Saturday moon brings wet weather, and science has hardly the means of being kept 
positive in the negative; and this is only one such case. Curious effects of the moon are 
in the popular belief by scores; and there is no refutation, except a priori—that is, no refuta- 
tion at all. 

«Every twenty-nine and a half days is divided into two periods, one of which has many 
times as much moonlight as the other. That the moonlight must have a great deal of heat 
when it leaves the moon is highly probable ; that it has none when it reaches the surface 

‘of the earth is certain. What then becomes of all the heat, which it seems almost certain 
the moonlight brings with it? Sir John Herschel thinks that it is absorbed in the upper 
regions of our atmosphere ; and that some probability is given to this supposition by the 
tendency to disappearance of clouds under the full moon ; a fact observed by himself without 
knowledge of its having been noticed by any one else ; and which Humboldt, he afterwards 
found, speaks of as well known to the pilots and seamen of Spanish America. 

‘If this theory be correct, there is a cause of weather cycles which must produce some 
effect ; an enormous quantity of heat poured into the atmosphere during one-half of the 
lunar month, and a very small quantity during the other half. In truth it has been ascer- 
tained that the quantities of rain which fall, in the four quarters of the moon, are not quite 
the same in the long run.”’ 

But the popular mind gets hold of the question in a different way. It seizes upon the 
geometrical phenomena of the moon, nothingness, halfness, fullness, and makes the moments 
of these appearances, the times at, or very near which, change of weather is to take place. 
According to the recognized old notions, it is enough if a change of weather takes place 
within three days one way or the other of a change, which gives twenty days every month, 
in which a change is set down to the moon. No wonder this theory is often confirmed. 

The whole question of moonlight, not position of the moon, both as to its effects on the 
weather, and its asserted effects on vegetable and animal life, is in the earliest infancy, so 
far as systematic observation is concerned. All that is said about it is mere infallibility. 


SCIENCE OF THE WEATHER. 


From a manual recently compiled by Admiral Fitzroy, of England, for the British Board 
of Trade, we derive the following popular directions ‘‘ How to observe the weather.’’ 

‘A few of the more marked signs of weather, useful alike to seamen, farmer and gardener 
are the following : 

‘‘ Whether clear or cloudy—a rosy sky at sunset presages fine weather; a red sky in the 
morning bad weather, or much wind (perhaps rain ;) a gray sky in the morning, fine weather; 
a high dawn, wind; a low dawn, fair weather. 

“Soft looking or delicate clouds foretell fine weather, with moderate or light breezes; 
hard-edged, oily-looking clouds, wind. A dark, gloomy, blue sky is windy; but a light 
bright blue sky indicates fine weather. Generally, the softer clouds look, the less wind (but, 
perhaps, more rain) may be expected; and the harder, more ‘greasy,’ rolled, tufted, or 
ragged, the stronger the coming wind will prove. Also, a bright yellow sky at sunset, 
presages wind ; a pale yellow, wet; and thus by the prevalence of red, yellow, or gray tints, 


the od weather may be foretold very nearly ; indeed, if aided by instruments, almost 
exactly. 
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“Small inky-looking clouds foretell rain ; light scud clouds driving across heavy masses 
show wind and rain ; but if alone, may indicate wind only. 

“High upper clouds crossing the sun, moon, or stars, in a direction different from that 
of the lower clouds, or the wind then felt below, foretell a change of wind. 

‘* After fine clear weather, the first signs in the sky of a coming change are usually Jight 
streaks, curls, wisps, or mottled patches of white distant cloud, which increase, and are fol- 
lowed by an overcasting of murky vapor that grows into cloudiness. This appearance, 
more or Jess oily, or watery, as wind or rain will prevail, is an infallible sign. 

“Usually, the higher and more distant such clouds seem to be the more gradual, but general, 
the coming change of weather will prove. 

“Tight, delicate, quiet tints or colors, with soft, undefined forms of clouds, indicate and 
accompany fine weather; but gaudy or unusual hues, with hard, definitely outlined clouds, 
foretell rain, and probably strong wind. 

‘*Misty clouds forming, or hanging on heights, show wind and rain coming—if they remain, 
increase, or descend. If they rise or disperse, the weather will improve or become fine. 

‘* When the sea-birds fly out early, and far to seaward, moderate wind and fair weather may 
be expected ; when they hang about the land, or over it, sometimes flying inland, expect a 
strong wind with stormy weather. As many creatures besides birds are affected by the 
approach of rain or wind, such indications should not be slighted by an observer who wishes 
to foresee weather. 

‘«There are other signs of a coming change in the weather, known less generally than 
may be desirable, and therefore worth notice; such as, when birds of long flight, rooks, 
swallows, or others, hang about home, and fly up and down or low—rain or wind may be 
expected. Also when animals seek sheltered places, instead of spreading over their usual 
range ; when pigs carry straws to their sties; when smoke from chimneys does not ascend 
readily (or straight upwards during calm) an unfavorable change is probable. 

‘* Dew is an indication ‘of fine weather ; so is fog. Neither of these two formations occurs 
under an overcast sky, or when there is much wind. One sees fog occasionally rolled away, 
as it were, by wind—but seldom or never formed while it is blowing. 

‘“*Remarkable clearness of atmosphere near. the horizon, distant objects, such as hills 
unusually visible, or raised, (by refraction,) and what is called ‘a good hearing day,’ may 
be mentioned among the signs of wet, if not wind to be expected. 

“‘More than usual twinkling of the stars, indistinctness, or apparent multiplication of the 
moon’s horns, halos, ‘ wind dogs,’ and the rainbow, are more or less significant of increasing 
wind, if not approaching rain, with or without wind.”’ 


? 


AIR DRAINAGE. 


The essential elements of vegetable production that are more or less under artificial control 
are three—earth, air, and water; and it may be affirmed that a proper regulation of these 
three elements is all that is necessary in the vast proportion of farms within the temperate 
zone. 

The earth must be alternately and thoroughly air-soaked and water-soaked; and it will 
ultimately be found that the one greatest use of the soil is to decompose the air, the oxygen 
becoming fixed by oxydisable substances and the nitrogen absorbed by the living plants. 
Hence drainage is so necessary, even in dry land, not by promoting the discharge of water 
per sé, but by promoting the admission of air, which must rush in and fill the soil that the 
water is leaving immediately, and with the same velocity and in the same volume. 

But, granting these premises, it may be truly alleged that soils vary through a wide range 
as to their greater or less affinity for oxygen, some being highly oxydisable, others, as to the 
purely silicious, having scarcely any appreciable attraction for it. Hence the necessity for 
all kinds of manures, which act not in the way that they are generally supposed, viz, in 
supplying food to the plants by direct appropriation of the matter of the manure, but chiefly 
by adding those oxydisable substances to the soil which will promote the decomposition of 
the air. 

Under this view, it is easy to understand how new lands are for a few years generally 
fertile, but gradually lose their oxydisable appetites and become chemically inert, unless 
they are rendered active by artificial addition of some compost. 

Yet these latter instances are decidedly the exceptional ones, the great majority of our 
lands suffering from the occlusion of elementary influences, and really possessing all the 
properties essential to fertility, if they were favorably arranged for the free percolation of air 
and water. : 

It is really surprising how extensive is the impression that water is like some deleterious 
substance or poison to land; and therefore the chief and sole idea of hundreds of farmers is 
to get rid of it at any price, not reflecting that as is the egress of water so is the ingress of 
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air, the exchange being effected pari passu; and it seems probable that the final purpose of 
the shower is not merely to afford the essential drink to the living plant, but to displace the 
stagnant air in the soil and renew it by percolation. 

Nearly every ficld is differently situated naturally with reference to drainage, the different 
angles of surface inclination, the nature of subsoil, and the character of underlying rocks, 
whether open or close, or having favorable or unfavorable stratification.—armers’ (English) 
Magazine. 


DRAINAGE INCREASES THE EFFECT OF MANURE. 


Draining not only ‘‘deepens the soil,’’ but largely increases the efiect of the application 
of manures. 

The elements of manure act upon plants only in a state of solution; hence it is of the 
greatest importance that they be so applied, and that. the soil be so prepared that they may 

not only be readily dissolved by the rain, but that the rain may freely pass through the soil, 
* which, acting as a filter, arrests and holds these elements where they will best serve as food 
for vegetation. Manures applied to undrained land are readily dissolved by the rain, but 
are left floating upon the surface, and thus often pass away by evaporation or in the surface 
drainage of heavy rains, the saturated subsoil not allowing them to sink to the roots of the 

Jants or to be absorbed by the soil. This is one great reason why manures produce such 
trifling results on heavy lands, especially in seascns of abundant moisture. In very dry 
weather but little more effect follows their application from the want of a solvent, such as is 
ever supplied by the water retained in mellow, porous earth. ' 

‘Draining renders the land penctrable to water,’’ says a writer on this subject, *‘ enabling 
the rain to descend freely through it, carrying to the roots the fertilizing elements with 
which rain water is always charged,’’ as well as those it takes in, solution from manures. 
The effect of manures is also much increased by an intimate mixture with the soil. Such 
mixture can be but imperfectly obtained in the case of hard and shallow land, either in a 
wet or dry state. Jt will always be found that mellow and friable soils receive most benefit 
from manures, and that clayey soils, if made mellow by draining, possess the greatest 
absorbent powers, and are of the most productive character, compared with sandy and light 
or mucky loams. 

““The true policy of the farmer is to use every means in his power for rendering his labor 
more effectual and his farm more fertile, and in no way can this be better accomplished, in 
the case of wet and retentive lands, than by draining, and thus deepening and increasing 
the productive powers of the soil.’’—Country Gentleman. 


ADVANTAGES OF DEEP DRAINING. 


The following remarks were made at a late meeting of the Surrey (England) Agricultural 
Association, by an English agriculturist, Mr. Butcher, on receiving a prize for the best prac- 
tical results of draining : : 

Entering upon an explanation of his plan of drainage, he avowed himself to bea deep 
drainer, and to have been so for the last thirty years. He remembered to have been laughed 
at for placing a main drain 13 feet deep. In the place where he had carried on his opera- 
tions the surface drainage had been attempted by one after another most unsuccessfully; 
but the needs still remained just the same, and could not be cured. He, however, having 
plenty of energy, and the owner placing at his disposal plenty of money, he had succeeded 
in restoring an estate which had been represented as irreclaimable. He felt pleased that he 
had succeeded, because the old men of the day gone by were unable to find out the secret. 
He found it out thus: that while others were content with mere surface drains, he due 
deeper and deeper until he came down to the springs. He made a deep main drain while 
his general drainage was about four feet, though on coming into the farm he found. his 
neighbors’ drainage about two feet. He felt that the land he had drained was drained 
efficiently. He advised that land should not be drained in small portions, and with furrows: 
but, even in a clay soil, to allow the moisture to pass quickly through, as if through a 
colander, without leaving any of it to adhere to the surface. If the water was required to 
be carried off the surface, it must be done by ploughing on a flat surface; and whatever 
draining was done on stiff land was required to be done deep. On meadow land it was neces- 
sary to be careful, and to drain on a proper system, with the drains not too closely con- 
nected; always keeping one consideration in mind—not to study an artificial position but 
to aol nature’s surface; and as nature makes the fall of the land, let the workmen take the 
cut. : 
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MODEL SYSTEM OF DRAINAGE. 


The drainage of the town of Rugby, England, is considered by agricultural engineers as 
the best that has as yet been constructed. Everything is conveyed by a system of sewers to 
a given receptacle on the outskirts of the town; and here an enterprising agriculturist, in 
consideration of a handsome annual bonus, by him paid, takes possession of it, and by means 
of pipes conveys it to such points of his farm as will enable him to best spread it equally over 
ca land. The result is that he obtains several crops of grass in each year of immense weight 
and value. 


SEWAGE MANURE.—CAN IT BE MADE AVAILABLE FOR AGRICULTURAL 
PURPOSES ? 


In the attempts which are being constantly made or proposed, to supply the demand for 
fertilizing agents, (a demand which, by the exhaustion of soils, consequent on shiftless 
farming, must annually increase,) attention has been long directed to the immense waste of 
fertilizing material occurring in large cities and towns, through their system of sewage, by 
which large quantities of excrementous matter are poured into streams or rivers, and become 
thus lost to the public forever. It has, for example, been estimated that in the city of New. 
York an amount of fertilizing matter is thus wasted, which, if applied to the soil, would 
possess a money value of $15,000 per diem, or $5,475,000 per annum. This is at the low 
estimate of two cents per day for a population of 750,000,** without taking into consideration 
the products of the immense number of animals kept in the city. 

In a Jetter addressed to the Sanitary Convention which assembled in Boston in 1860, Mr. 
George B. Emmerson estimated that every family of five persons annually created refuse 
matter sufficient to manure at least one acre of land; and that the fertilizing matter annually 
wasted in Boston, by means of its system of drainage, was sufficient to restore 30,000 acres 
of poor land to fertility. 

The following evidence as to the fertilizing value of sewage matters is derived from recent 
British authorities : 

Mr. R. Moffatt, of Stirling, applied the sewage water of that town to grass land, at the 
rate of 45 carts to the acre, and the result was nearly double that of the land not so manured. 

So, near Edinburgh, where that manure is used, there are four cuttings of grass in the 
year taken from the Jand. 

Mr. Smith, of Deanston, grew 43 bushels of barley per acre on land manured with sewage, 
and 46 from guano and farm-yard manure. ‘The first, cost 10s. per acre; the latter, four 
times that sum. 

The same paper cites many other cases, too numerous for a review to do more than refer to. 

The Duke of Portland, at Mansfield—a town having ten thousand or twelve thousand 
inhabitants—has made very successful experiments with the sewage of that town, which 
‘led to the astounding fact that the land there increased in consequence from 6s. per acre to 
£12 or £14. Mr. R. Walker uses with great advantage the sewage of Rugby. 

Professor Miller, in his Parliamentary Evidence, said the quantity of potash which passes 
out of one of the London sewers per day is one ton, and the same quantity of phosphates 
and magnesia, and of ammonia nearly two tons. 

Dr. Daubeny states that the refuse ot a family of four amounts in the year to 4,745 Ibs., con- 
taining 30 Ibs. of nitrogen, 10 lbs. of phosphates, and 6 lbs. of potash; and he calculates 
the annual value of the sewage of London at £635,150. But the calculations of others 
exceed £800,000. ‘ 

According to Liebig, 100,000 persons would give 24,440 tons of manure, containing 30.0 
of nitrogen, or 738 tons, sufficient to manure 50,000 acres. This, for 2,500,000 persons, 
would give 608,800 tons of manure, and 18,450 tons of nitrogen, sufficient to manure 
1,250,000 acres of wheat land. The value of 738 tons of nitrogen Liehig sets down at 
$60,000, which, for the larger population, would give $1,500,000 annually; but all these 
calculations are believed to be underrated. 

But, admitting the great value of sewage for agricultural purposes, the practical question 
which presents itself for solution is simply this: Can the liquid manure of sewers be deprived 
by any means of the vast quantity of water with which it is diluted, its solid contents 
thrown down, and so rendered easy of transportation, at a price which shall render it remu- 
nerative, providing at the same time that its preparation shall not become a nuisance, and 
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* The population by the last census is over 800,000, which, at the same rate, will give nearly $7,000,000 per 
annum. 


So 
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that the effluvia necessarily arising from Jarge masses of decaying matter shall not be ren- 
dered deleterious to the inhabit ? 

The composition of sewage, according to Dr. Letherby, an English chemist, is as follows: 

The clear supernatant part contains a large quantity of amorphous organic matter, with 
the filaments of various fungi. It swarms with animalcule, especially after exposure to the 
air, when the higher infusoria appear. Small particles of animal and vegetable tissues also 
float in it, as the fibres of wool and cotton. The sediment, which is black and glutinous, 
consists of the remains of undigested food, with phosphates and other products of the secre- 
tions. Living animal forms and vegetable growths are also numerous. ‘The mineral part 
is composed of the debris of the streets, black sulphuret of iron, and other substances. 

The plan which readily suggests itself for treating sewage manure is that of deodorizing 
and precipitating the solid contents by means of some chemical substances. A patent pro- 
cess, which excited some attention in England afew years since, proposed to effect this by 
means of charcoal and sulphate of alumina, (one of the principal ingredients of alum.) 

The amount of water which daily flows into the sewers of London is about sixty millions 
of gallons, exclusive of rain water. (The individual daily allowance in London is 
36, in New York it is above 90 gallons.) By the new process ten grains of sulphate of 
alumina were required to be mixed with one pint of sewage. This gives four scruples to 
the gallon, or three and a half pounds weight to each ton of sewage; and as 240,000 
tons are delivered daily from the London sewers into the Thames, without the addition of 
rain, it would require the enormous weight of 146,000 tons of the sulphate of alumina per 
annum to effect the object proposed, the cost of which, at the rate of seven dollars and a 
half per ton, (less than the present market price,) would be 52,555,000 per annum. ‘This, 
without any allowance for charcoal used, or the expense of machinery or manufacture. 

Another plan for treating sewage, which has found favor with many, is that of filtering 
the liquid through beds of pulverized charcoal. This substance, in virtue of its absorbing 
powers, retains a considerable quantity of the sewage fertilizing material, and is rendered 
valuable. The practical application of the system would be as follows: Taking a population 
of 5,000, and assuming the water supply to equal 36 gallons per head per diem, or 5,776 
cubic feet, we have a daily supply of 180,000 gallons. Suppose three-fourths of this to be 
supplied in twelve hours of the day, it would equal 155.000 gallons, or 1374 gallons per 
minute. Now, for the perfect filtration of ordinary rain water, two square yards of filtering 
surface are required to clear one gallon per minute; but for extraordinary water, deeply dis- 
colored with vegetable matter, five and a half square yards are required to render the same 
amount of water in the same time colorless. Assuming two square yards of filtering surface 
sufficient for sewage purposes, it would require a filtering bed of 375 square yards, or rather 
less than one-twelfth of an acre to ciear the above quantity of water. To apply the same 
system to the sewage of New York would require an area of forty or fifty acres filtering 
surface. Itmust also be remembered that the charcoal, to continue operative, must often be 
renewed, which, on a large scale, would prove impracticable. 

A third plan proposed has been to deodorize in part the water, collect it in ponds, or other 
receptacles, and allow its solid contents to precipitate themselves to the bottom, from which 
they are afterwards to be collected. The objections to this scheme, which are almost insu- 
perable, are that, for any considerable operation, reservoirs of great area would be required ; 
and when the supernatant water is drawn off, and the deposits at the bottom removed, as 
they must be periodically, such removal would be not only attended with great expense 
from the difficulty of handling the materials, but would create a nuisance not to be endured 
in any populated district. It is, therefore, evident that such reservoirs, if constructed, must 
be located at a considerable distance from the habitable portion of those districts from 
whence the sewage is derived. In many places the drainage levels are so arranged that 
artificial means for transporting the liquid would be required. Any plan of this character 
for treating sewage materials necessarily presupposes deodorization as the first step. Sanitary 
considerations, indeed, would imperatively demand this, and no scheme could expect to 
disarm popular prejudice which did not essentially effect it. ; 

One of the most extensive plans for treating sewage, with a view of rendering it available 
for manure, hitherto proposed and in any degree carried out, is that of Mr. Wicksteed, of 
England, a somewhat eminent engineer. This gentleman, in 1851, obtained a patent for 
treating sewage by means of lime and certain mechanical arrangements; and in 1852 an act 
of Parliament was obtained incorporating the ‘‘ Patent Sewage Manure Company,’’ with a 
capital of $500,000, a considerable portion of which was subscribed and paid in. 

The company subsequently established works at Leicester of a capacity sufficient to treat 
the sewage afforded by a town of five thousand inhabitants. 

As nothing has been published recently concerning the success of the enterprise, it may 
be presumed that it was unsuccessful. It may possibly have received a death-blow from the 
investigations of Professor Way, chemist to the Royal Agricultural Society, (England,) who 
has proved that while lime is effectual as a deodorizer of sewage, the value to agriculture of 
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the organic matter precipitated by it is very small, and is more than counterbalanced by the 
addition of from forty to sixty per cent. of a tolerably uel matter—carbonate of lime. 

Professor Way has also shown, in his valuable papers published in the Journal of the 
Royal Agricultural Society on ‘Town Sewage,’ that the principal parts of the substances 
important to vegetation—the ammonia, the phosphoric acid, and the alkaline: salts—are 
washed out of the solid sewage by the water in which it is held in suspension. He also 
states that an examination of the solid sewage obtained from the mouth of one of the prin- 
cipal sewers of London showed that it contained less than four per cent. of amunonia. 

One of the latest plans proposed for utilizing sewage is that brought forward by Mr. J. 
Mechi, the well known-English agriculturist. 

This gentleman ‘“‘ having given up all hopes of obtaining town sewage in a solid form,”’ 
proposes to pump the entire sewage into elevated reservoirs, from whence it is to be dis- 
tributed in large main pipes, and conveyed to each proprietor’s farm in suitable smaller con- 
duits. The elevation from which the liquid is to flow is to cause sufficient pressure to effect 
the discharge of the same at the respective farms by means of a jet. 

This plan having been sanctioned by a number of highly practical men, the London Con- 
missioners of Sewers submitted the whole subject to an engineer, with instructions to report 
estimates and an opinion respecting its feasibility. From this official report we make the 
following extract : “ 

‘«The quantity of sewage water which will probably be afforded by the city of London in 
1860 will amount to at least 102,048,588 gallons per day, or 166,719,190 tons per annum. 

‘* According to the analysis of the eminent chemists, Professors Brande and Cooper, 150 
tons of London sewer-water contains 1-500th part, or 6 cwt. of solid matter, which may be 
considered a sufficient average quantity for an acre of ground per annum; the solid matter 
contained in 166,719,190 tons of sewer-water will therefore be equal to 6,668,760 cwt., 
which, at 6 cwt. per acre, will supply an area of 1,111,460 acres. 

‘«The extent of district to consume it will be rather more than double, or 3,500 square 
miles—equal to a circle 664 miles in diameter. ‘The main pipage required will be equal to 

- 1,236 miles, varying in diameter from 38 inches to 12 inches. The steam power required 
will be equal to 16,152 horses, working under a pressure equal to a column of water of 500 
feet. The capital required will amount to nearly 12,000,000 pounds, (60,000,000 dollars.) 
The quantity of coals required per annum will be about 170,000 tons. The annual cost of 
coals, labor, stores, repairs for engines, buildings, &c., will amount to 240,000 pounds, 
£1,200,000 dollars.) 

«Supposing ten per cent. upon the capital to be sufficient. to cover all disbursements, in- 
cluding five or six per cent. interest upon capital, this will amount to 1,200,000 pounds, 
(6,000,000 dollars,) which, for 333,438 tons of solid matter, will give a cost of about 18 
dollars per ton. 

“«The foregoing calculation will perhaps be sufficient to convince the Commissioners that 
the liquid scheme, even if it should be carried out as herein proposed, is not a feasible one ; 
but when, in addition to what has been stated, it is borne in mind that the basis upon 
which the calculation rests is upon the assumption, first, that the whole of the sewage water 
could be collected into one central spot; secondly, that twelve 38-inch radial ripes could 
be laid in straight lines from this central point; thirdly, that a circle of 663 miles in 
diameter around London is a flat plain, and the great number of actual hills do not exist ; 
fourthly, that a sufficient number of landed proprietors could be found within the proposed 
limit to use so large a quantity of one kind of manure; and as the supply must be constant, 

- to construct covered reservoirs on their lands to hold the supply during such periods as it. is 
not being actually poured upon the land, and unless these, to me, impossible conditions can 
be complied with, the estimate for $60,000,000 will be found much too small. I think the 
Commissioners will agree with me that such a scheme for the disposal of sewage water 
should not be entertained.’’ 

Notwithstanding this most unfavorable report, Mr. Mechi continues to advocate the use 
of sewage as a fertilizer, and the distribution of it through pipes and reservoirs throughout 
the country adjacent to large towns and cities. Ata recent meeting of the London Society 
of Arts, (1860,) he-xead a paper combating this usual objection, that sewage is too much 
diluted to be beneficial to agriculture. Thus, he stated, that the manure produced by the live 
stock on a farm might be taken (reducing all animals to sheep for the sake of calculation) 
at something less than the manure of two sheep peracre. The average rain-fall showed 
that the produce of each sheep was diluted with about 1,300 tons of water, while the 
mapure produced by each, resident in towns only received about 80 tons of water. The con- 
clusion he arrived at therefore was, that the sewage was in’ reality sixteen times less diluted, 
and consequently sixteen times stronger than that on which the farmers of England usually 
depended for the production of their crops. So that, in fact, an annual application of 160 
tons of town sewage per acre would equal the animal manuring which the farms now re- 
ceived. 
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In this connexion the following extracts from a letter addressed by Liebig (under date of 
November 17, 1859) to Mr. Mochi on the subject of the ‘‘ Utilization of the Drainage of 
Cities for Agricultural Purposes,’’ in response to a communication of the latter, cannot fail 
to be read with interest : 

‘Tt is true that the diligent tillage of the ficlds, sunshine and timely rain, are the out- 
ward conditions, perceptible to all men, of good harvests; but these are perfectly without 
effect upon the productiveness of the field, unless certain things not so easy of perception by 
the senses are present in the soil, and these are the elements which serve for nourishment— 
for the production of roots, leaves and seeds, and which are present in the soil always in 
very small quantity in proportion to the mass of the soil itself. 

«“‘These elements are taken from the soil in the products of the field, in the corn, or in the 
flesh of the animals nourished by these products, and daily experience shows that even the 
most fruitful field ceases, after a certain series of harvests, to produce these crops. — 

«A child can comprehend that, under these circumstances, a very productive field, in order 
to remain very productive, or even simply productive, must have the elements which had 
been withdrawn in the harvests perfectly restored; that the aggregate of the conditions 
must remain, in order to produce the aggregate results; and that a well, however deep it 
may be, which received no supply of water, must in the end become empty, if its water is 
constantly pumped out. Our fields are like this well of water.. For centuries those elements 
which are indispensable to the reproduction of the field crops have been taken from the soil 
in those crops, and that, too, without being restored. It has only recently been ascertained 
how small a supply of these clements the soil really has. A beginning has been made to 
restore to the fields the loss which they-sustain through the annual harvests, by introducing 
from external sources manures containing the same elements. Only a very few of the better 
informed farmers perceive the necessity of this restoration, and those of them who have 
the means have zealously endeavored to increase the amount of these elements in their 
fields; but by far the greater part of them know nothing of such restoration. 

“The loss of these elements is brought about by the ‘sewerage system of towns.’ Ofall . 
the elements of the fields, which, in their products in the shape of corn and meat, are carried 
jnto the cities and there consumed, nothing, or as good as nothing, returns to the fields. It 
is clear that if these elements were collected without loss, and every year restored to the 
fields, they would then retain the power to furnish every year to the cities the same quantity 
of corn and meat; and it is equally clear that if the fields do not receive back these 
elements agriculture must gradually cease. In regard to the utility of the avails of the 
‘sewerage of towns’ as manures, no agriculturist, and scarcely an intelligent man, has any 
doubt ; but as to their necessity, opinions are very various. a 

‘Many are of the opinion that corn, meat, and manures are wares, which, like other wares, 
can be purchased in the market ; that with the demand the price may perhaps rise ; but this 
will also stimulate the production, and that all turns upon haying the means to purchase, 
and so long as England has coal and iron she can exchange the products of her industry for 
the corn; meat and manure which she has not. In this respect I think it would be wise not 
to be too confident of the future, for the time may perhaps come, even in half a century, 
that not one of those countries upon whose excess England*has hitherto drawn, will be able 
to supply her with corn, and that, too, from the natural law that what is true of the smallest 
piece of ground is true also of a great country—it ceases to produce corn if the conditions 
of the reproduction of the corn which has been carried off are not restored to it. 

‘«In the United States the population increases at a still greater ratio than in other coun- 
tries, while the corn production upon the land under cultivation has constantly fallen off. 

‘¢ History teaches that not one of all those countries which have produced corn for other 
lands have remained corn markets, and England has contributed her full share towards 
rendering unproductive the best lands of the United States, which have supplied her with 
corn, precisely as old Rome robbed Sardinia, Sicily and the rich lands of the African coast 
of their fertility. 

‘« Finally, it is impossible in civilized countries to raise the corn production beyond a certain 
limit, and this limit has become so narrow that our fields are no longer capable of a higher 
yield without an increase of their effective elements by the introduction of manures from 
abroad. By means of the application of guano and bones, the farmer of most limited capacity 
learns the real meaning of such increase; he learns that the pure system of stall or home- 
made manures is a true and genuine robbing system. In consequence of hisrestoring, in the 
guano and bones but a small portion of the very same elements. of seeds and of fodder which 
had been withdrawn from his fields by centuries of cultivation, their products are wonder- 
fully increased. Experiments instituted with special reference to this end in six different 
parts of the kingdom of Saxony showed that each hundred weight of guano put upon a field 
produced 150 Ibs. of wheat, 400 lbs. of potatoes, and 280 Ibs. of clover more than was pro- 
duced by the same sized piece of ground without guano, and from this it may be calculated 
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how enormously the corn and flesh production of Europe has been increased by the yearly 
importation of 100,000 tons or 2,000,000 ewt. of guano. 

‘The effect of guano and bones should have taught the farmer the real and only cause of 
the exhaustion of his fields; it should have brought him to perceive in what a condition of 
fertility he might have preserved his fields, if the elements of the guano which he has 
transported in the shape of meat and products of his fields into the cities, were recovered 
and brought into a form which would admit of their being restored every year to his fields. 

“To an understanding of this, however, the farmer has not yet come; for, as his forefathers 
believed that the soil of their fields was inexhaustible, so the farmer of the present day 
believes that the introduction of manures from abroad will have no end. It is much 
simpler, he thinks, to buy guano and bones, than to collect their elements from the sewers 
of cities, and if a lack of the former should ever arise, it will then be time enough to think 
of a resort to the latter. But of all the farmers’ erroneous opinions this is the most dan- 
gerous and fatal. If it is perceived that no country can pérpetually supply another with 
corn, then must it be perceived that the importation of manures from another country must 
cease still earlier, since their exportation diminishes the production of corn and meat in that 
country in so rapid proportions that this decrease in a very short time manifestly forbids the 
exportation of manures. If it is considered that a pound of bones contains in its phosphoric 
acid the necessary condition for the production of 60 lbs. of wheat; that if the English fields 
have become capable, by the importation of 1,000 tons of bones, of producing 200,000 bushels 
more of wheat in a series of years than they would have produced without this supply, 
then we can judge of the immense loss of fertility which the German fields have sustained 
by the exportation of the many hundred thousand tons of bones which have gone from 
Germany to England. It will be conceived that if this exportation had continued, Germany 
would have been brought to that point that she could no longer have been able to supply 
the demand of her own population for corn. In many parts of Germany, from which for- 
merly large quantities of bones were exported, it has already come to be the case that these 
bones must, at a much higher price, be bought back again in the form of guano, in order 
to the paying crops of former time. 

““The prices of bones have become so high in Germany as to forbid their exportation, and 
if the question should be put to English commerce whence it furnishes the English farmer 
with this to him so indispensable manure, the answer would produce astonishment; for this 
commerce has so far robbed all the inhabited parts of the earth, that the manufacturer of 
super-phosphate can only set his hopes upon the phosphate lime of the mineral kingdom. 

“Tn relation to guano, I have been assured that in twenty or twenty-five years, if its use 
should increase in even the same proportion as hitherto, there will not remain in South 
America enough to freight a ship. We will, however, suppose its supply and that of bones 
to continue for fifty years, or even longer—then what will be the condition of England when 
the supply of guano and bones is exhausted ? 

“This is one of the easiest of all questions to answer.) If the common ‘sewerage system’ 
is retained, then the imported manures, guano and bones, make their way into the sewers 
of the cities, which, like a bottomless pit, have for centuries swallowed up the guano elements 
of the English fields, and, after a series of years, the land will find itself precisely in the 
condition it was in before the importation of guano and bones commenced; and after Eng- 
land shall have robbed the cultivated lands of Europe even to complete exhaustion, and 
taken with them the power to furnish her longer with corn and manure, then she will not 
be richer than before in the means of producing corn and wheat, but will from that time 
forth become even poorer in these means. ; 

“¢ By the importation of guano and bones the population has, however, in consequence of 
the increased production of corn and meat, increased in a greater ratio than would have 
been possible without this importation of manures, and this population will make upon the 
rulers of the state their natural demand for food. 

“Tt has been maintained that the recovering of the manure-elements out of the sewers in 
the large cities is impracticable. I am not ignorant of the difficulties which stand in its 
way; they are, indeed, very great. But if the engineers would come to an understanding 
with the men of science in relation to the two purposes—the removal of the contents of the 
sewers and the recovery of their valuable elements for agriculture—I do not doubt that a 
good result would follow. Intelligence, in union with Capital, represents a power in Eng- 
land which has rendered possible and practicable things of much greater apparent difficulty.” 


* 


ON THE PHYSICAL PROPERTIES OF SOILS. 


The physical properties of soils are more important than their chemical properties. 
A few ae ae Eheaaicat analysis was going to do great things for the farmer. He had 
only to send a piece of his poor pasture to the chemical laboratory to be told precisely how 
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to make the rest of it as good as his garden. But it has been found that certain elements, 
without which the plant cannot perfect itself, may exist in the soil in sufficient quantities for 
the plant, and yet be beyond the reach of the chemist. Chemical analysis pretends not to 
find a less fraction than the 1.1000th. An acre of soil, one foot deep, will weigh 2,000,000 
Ibs. ; an ordinary wheat crop will take off only 200 Ibs. of mineral matter; allowing one- 
half of this to be phosphate, and we have only one twenty-thousandth part composed of that 
element or quantity—too small, it may be, for the chemist to find. Four hundred pounds of 
guano, containing, say one-fifth phosphates, applied to an acre entirely destitute of phos- 
phates, would make all the difference there is between a good crop and no crop at all. But 
this eighty pounds, distributed through the two millions of soil, would be too trifling a 
quantity for the present state of chemical analysis to detect. Besides, this is too expensive 
for the farmer; nor does- he need it, for the general deductions of the chemist are of more 
value to him than any particular analysis of his soil. 

The fineness of the particles in any soil is an important point. A Boston chemist (Mr. 
Wells) some years ago found an unproductive New England soil had nearly the same mineral 
constituents as a specimen soil from the Scioto valley, one of the richest localities in the 
world; but the former was heavy and coarse, while the latter was an impalpable powder, 
flying away from the slightest breath. It would take a pretty strong breeze to raise some of 
our New England soils. A soil, too, must have the right elements ready for the crop in a 
state of solubility as it goes along. The elements may be there, but if the crop cannot get 
hold of them, they are valueless. Exposure to the atmosphere has a tendency to remedy 
that.@ The absorbing power of the soil is great, but this power depends on the minute 
division of its particles. —Prof. Johnson. 


SOIL ANALYSIS. 


A recent writer in the North British Agriculturist makes the following remarks on the 
subject of soil analysis : 

““To analyze a soil, and determine from the results the degree of its fertility and its adapta- 
tion to particular crops, was one of the problems placed before the agricultural chemist, and 
from its solution the greatest advantages to agriculture were anticipated. As yet these expecta- 
tions have not been realized ; nor can this be considered as a matter of surprise. 

“The progress of our knowledge, in place of simplifying, has complicated the question, 
and has shown that the fertility and infertility of a soil is dependent upon a variety of circum- 
stances, of which its chemical composition is only one. Instances exist in which the barren- 
ness of a soil can be distinctly traced to the deficiency of some one or other of the necessary 
elements of plant-life; but in other cases a barren and a fertile soil may present an almost 
perfect similarity in composition, and contain all the elements required by plants in propor- 
tions known to be amply sufficient for their healthy growth. 

‘‘The difficulty of explaining these facts has been increased just in proportion as soil analyses 
have become more minute ; for their tendency has been to show that the instances in which 
infertility is due to the absence of any of the essential constituents of the plants are compara- 
tively rare, and that quantities which we are apt to overlook as totally unimportant may be 
amply sufficient for all that is required. 

‘‘One-tenth of a per cent. of potash, soda, or phosphoric acid may appear a quantity so 
small that the chemist might be justified in neglecting it; and yet a soil containing these 
guantities is capable of affording an abundant supply of these elements to many generations of 
plants ; and, notwithstanding this, there are soils containing a much larger quantity of these 
substances, which, if not absolutely barren, are only capable of supporting a very scanty 
vegetation. 

‘These facts have rendered it obvious that it is not merely the presence, but the accessi- 
bility, so to speak, of the constituents of a soil that must be determined; and when the 
chemist, in addition to the exact proportion of these minute quantities, is required to ascer- 
tain the various forms of combination in which they exist, it is natural that he should show 
little disposition to enter upon a branch of investigation of such complexity, and which, in 
the present state of our knowledge, is likely to give only negative results. : 

‘‘The difficulties of this investigation have been so fully recognized by Liebig that he has. 
pronounced it impossible to arrive at a satisfactory knowledge of the composition of the goil 
and its suitableness for particular crops by analysis alone.’’ 


bed : 


ACTION OF THE SOIL ON VEGETATION. 


The late Professor Gregory left the following summary of recent views relative to the action 
of soil on vegetation : 
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1. Way, andafter him Liebig, have shown that every soil absorbs ammonia, and also potash, 
from solutions containing them or thcir salts, generally leaving the acid, which takes up 
lime, &c., from the soil in solution. The ammonia and potash which are absorbed in very 
large proportion by arable soils are rendered thereby quite insoluble. 

2. Arable soils absorb also silicic acid in very considerable proportion, and it also becomes 
insoluble. 

3. Arable soils also absorb the phosphoric acid of phosphate of lime, or of ammoniaco- 
magnesian phosphate, apparently soluting the acid, which also becomes insoluble. 

4. Hence the soluble ingredients of manures cannot be conveyed to the plants in the form 
of a solution percolating the soil, (such as liquid manure, or a solution formed by rain-water 
with the aid of carbonic acid,) since such a solution is deprived of its dissolved ingredients 
by filtering through a very moderate amount of soil. 

5. Hence, also, as the food of plants must thus be fixed in the soil in an insoluble form, 
it is plain that it can only enter the plant in virtue of some power or agency in the roots 
Lai decompose the insoluble compounds in the soil, and thus renders soluble the necessary 
matter. 

6. The absorbent power of soils is partly chemical and partly mechanical, as is the case 
with charcoal. 

7. The quantities of alkalies, of phosphates of ammonia, &c., capable of being supplied 
to plants by rain-water, after it has been percolated through the soil, even supposing the 
whole to be assimilated, does not amount to more than a mere fraction of what the plants 
contain. 

8. The theory of the transference of ammonia, potash, silica, phosphates, &c., from the 
soil to the plant, is not yet understood; but the old theory that the rain conveys food to the 
plant directly is certainly not the true one.—Edin. New Phil. Journal. 


SUBSOIL PLOUGHING. 


The following striking testimony of the value of subsoil ploughing is given by Sir Edmund 
Stracey, an English gentleman farmer, ina recent agricultural journal. 

On coming, he remarks, to reside-on my estate at Blackheath, about six years since, I 
found five hundred acres of heath land, composing two farms, [which had been inclosed 
under an act of Parliment about forty years,| without tenants; the gorse, heather and fern 
shooting up in all parts. In short, the land was in such a condition that the crops returned 
not the seed sown. ‘The soil was a loose, loamy soil, and had been broken up by the plough 
to a depth not exceeding four inches, beneath which was a substratum, [provincially an iron 
pan,] so hard that with difficulty could a pickax be made to enter in many places, and my 
bailiff, who had looked after the land for thirty-five years, told me that the lands were not 
worth cultivation ; that all the neighboring farmers said the same thing, and that there 
was but one thing to be done, viz: to plant with fir and forest trees; but to this I paid but 
little attention, as I had, the year preceding, allotted some parcels of ground, taken out of 
the adjoining lands, to some cottagers, to each cottage about one third of an acre. The 
crops on all these allotments looked fine, healthy and good, producing excellent wheat, 
carrots, peas, cabbage, potatoes and other vegetables in abundance. The question then 
was, how was this done? On the outside of the cottage allotments all was barren. It 
could not be by the manure that had been laid on, for the cottagers had none but that 
which they had scraped from the roads. The magic I could ascribe to nothing else than 
the spade; they had broken up the land eighteen inches deep. As to digging up five hun- 
dred acres with the spade, to the depth of eighteen inches, at an expense of six pounds an 
acre, I would not attemptit. accordingly considered that a plough might be so constructed 
as to loosen the soil to the depth of eighteen inches, keeping the best soil to the depth of four 
‘inches, and near the surface, thus admitting air and moisture to the roots of the plants and 
enabling them to extend their spongioles in search of food, for air, moisture and extent of 
pasture are as necessary to the thriving and increase of vegetables as of animals. In this 
attempt I succeeded, as the result will show. I have now broken up all these five hundred 
acres, eighteen inches deep. The process was by sending a common plough, drawn by two 
horses, td precede, which turned over the ground to the depth of four inches; my subsoil 
plough immediately followed in the furrow made, drawn by four horses, stirring and breaking 
the soil twelve or fourteen inches deeper, but not turning it over. Sometimes the iron pan 
was so hard that the horses were set fast, and it became necessary to use the pickax to release 
them before they could proceed. After the first year, the land produces double the former 
crops, many of the carrots being sixteen inches in length and of proportionate thickness. 
This amendment could have arisen solely from tho deep ploughing. Manure I had scarcely 
any, the land not producing clover sufficient to keep any stock worth mentioning, and it 
was not possible to procure sufficient quantity from the town. The plough tore up by the 
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roots all the old gorse, heather and fern, so that the land lost all the distinctive character 
of heath land the first year after the deep ploughing, which it had retained, notwith- 
standing the ploughing with the common ploughs, for thirty-five years. After thisisubsoil 
ploughing, the crop of wheat was strong and long in the straw, and the grain close bosomed 
and heavy, weighing fully sixty-four pounds to the bushel. The quantity, as might be 
expected, not large, (about twenty-six bushels to the acre,) but great in comparison to what 
it produced before. The millers were desirous of purchasing it, and could scarcely believe 
it was grown on the heath land, as in former years my bailiff could with difficulty get a 
miller to look at his sample. Let this be borne in mind that this land then had no manure 
for years, was run out, and could only have been ameliorated by the admission of air and 
moisture by the deep ploughing. 


DIRECTIONS TO BE TAKEN IN PLOUGHING. 


‘The direction to be taken in ploughing cannot always be determined beforehand ; it depends 
on the form and surface of the land. If the soil is impervious, and the furrows intended 
for drainage-lines, it will be advisable to plough in the most inclined direction, in order that 
the water may be easily drained. However, if the land be much inclined, it will be better 
to plough in an oblique direction, to diminish the slope and the current of water, and thus 
prevent any injury. In lands which are so inclined that the animals cannot work in the 
most ‘inclined direction, an oblique direction is decidedly the best. Itis the only method 
which gives the land a regular inclination, and the same on both sides of the furrow. In fol- 
lowing an oblique direction, on the contrary, the earth is sometimes turned up and sometimes 
down, in an irregular manner quite upside down. ‘This direction, although bad, is unavoid- 
able ; in lands so much inclined, perfection of labor must be sacrificed to the possibility of its 
being performed. In ploughing lands of this description the animals have two difficulties to 
contend with, arising from the nature of the soil. These are—the slope they must climb and 
the turning up of the soil from below. 

In permeable lands having little or no inclination, the geometrical form of the field 
must determine the direction in which they should plough.—Journal d Agriculiwre Pratique, 
1859. 


SUBSOILING FOR BOTTOM. 


The success of the cotton plant depends materially upon the ability of the tap-root to sink 
deeply into the soil; for although it has other roots, still if the tap-root be not fairly estab- 
lished and of full size and figure, the cotton plant cannot thrive, particularly during seasons 
of drouth. No untried experiment promises so well as the use of the lifting subsoil plough 
to its greatest depth immediately under the centre, and before the forming of the cotton bed. 
This plough may be passed deeply in the subsoil, disintegrating all above it as finely asa 
mole track and without elevating the subsoil; therefore, when its character is of a kind not 
authorizing its elevation, it may be disturbed and pulverized in place, without being mixed 
with the upper soil. Then the ridging and back-furrowing system, which forms the cotton 
bed with the usual manner of elevated culture, does not furnish simply a mass of soil above 
the surface of the water furrow for the tap-root to stand in, subject to severe heat and drouth 
but it permits its descent into a well disintegrated soil, which, from its depth and conse- 
quent lower temperature, will be able continuously to condense moisture from the atmosphere 
circulating between its particles, and the capillary attraction of the soil will elevate this 
moisture at least within the region of the tap-root, if not to many of the side roots. If any 
cotton planter doubt this fact, let him take the earth out of an old post-hole, and at any 
depth he likes he will discover it to contain more moisture than the same quantity of the 
adjoining soil which has never been disintegrated. It must be remembered that when a 
tap-root, whatever be its length, rests in a moist soil, the functions of the plant will con- 
tinually assist in the elevation of the moisture; the leaves may be viewed as the termini of 
millions of infinitesimal tubes, and the air blowing past them renders each capable, on the 
principle ef the Hungarian pump, to elevate moisture. Every waving of the plant or tree | 
tends to produce this result. The lower end of a rattan placed in a basin of water and the 
upper end continually vibrated in the atmosphere will exemplify this truth; for the water 
will rise through the capillary tubes of this rattan, and will be thrown off at its upper end. 
Can it be doubted, then, that if atmosphere circulate in well disintegrated soil, and that soil 
is at a temperature lower than that of the atmosphere, that the condensation will continually 
occur? The very fact that a cold pitcher placed in a sunbeam will be covered with drops 
of water on the outside, which are evidently condensed from the atmosphere, proves this 
effect. During drouth, moisture is not put out of existence; if it does not exist in the soil 
it must exist in the atmosphere; and if the depth of disintegration of the soil be sufficient, 
it is rendered capable of receiving any moisture that the atmosphere may happen to contain. 
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We would further call the attention of our friends at the South to the fact that all the 
water condensed during times when rains do not occur has a value far greater than the 
same measure of rain water. This may be thus understood: the first pint of water which 
runs from the roof at the beginning of rain will be found to contain large amounts of all 
those matters which the surface of nature has been exuding into the atmosphere. Dews and 
rains cleanse the atmosphere, and in the early part of their fall they become distinctly foul 
in their odor. During drouth, then, condensations on colder surfaces are always fully 
charged with these gases; even phosphoric and sulphuric acids are detectible in moisture so 
collected. Fill a large glass tube with pounded ice, put a cork in its lower end, then stand 
it in an upright position in a bowl or tumbler and expose it to a noonday sun. Thé con- 
densation on the outside of that tube, from the atmosphere, will be sufficiently rapid to run 
down into the tumbler, and this water will prove to be foul, and relatively, as a manurial 
agent, of much greater value than the average quality of rain water. 

We would not confine the use of the subsoil plough to the preparation of the cotton bed, 
but during the growth of the cotton we would pass it deeply through the centre of the water 
furrow, thus preparing the land for the next year’s operations, when the cotton row will 
occupy that space; for it is to this alternation of locality of the cotton row that the planter is 
indebted for the fact that his lands have not deteriorated as rapidly as have the majority 
of those on the Atlantic slope which have been appropriated to the broadcast crops. 

This principle has been illustrated by the experiments of the Rev. Mr. Smith, of Lois 
Weedon, England, in the growing of wheat. He sows three rows of wheat at ten inches 
apart, then leaves a space of thirty inches, and sows three rows of wheat again, and so over 
the whole acre; thus it will be seen that but half his acre is occupied by wheat, and half of 
these thirty inch spaces between. He commenced his experiment fourtcen years ago, and 
then, by passing the horse hoe freely through the thirty inch space during the growth of the 
wheat, succeeded in raising twenty-six bushels to the acre, or rather to the half-acre, as but 
Kalf the space contained wheat. His neighbors, who sowed broadcast, required an entire 
acre to raise the twenty-six bushels. The following year Mr. Smith did not require to let 
his land lie fallow or go to another crop, but he planted his wheat on the intervals, leaving 
the portion occupied by wheat the previous year as open spaces, as before; and thus, without 
the application of a manure at all, he has gone on for fourteen years, his wheat improving 
every year, until now he has thirty-four bushels to the acre, or rather to the half-acre, and 
without any succession or change in the crop. P 

The question naturally arises, what has caused his success? We claim that, like the 
water furrows in a cotton plantation, these alternate spaces of thirty inches each are storing 
up pabulum by the progression or change in condition of their inorganic constituents, 
assisted by the life principle of the wheat growing on each side of them, and thus prepare so 
much of their constituents as enable them to bear a wheat crop the following season. If this 
be true of the operations of Mr. Smith, of Lois Weedon, as no practical man can doubt, then 
it is true in degree of the alternating system by which cotton has been grown; and this 
matter of degree may be materially increased by the proper disturbance of the water furrows 
during the growth of the cotton. 

We claim that the disturbance of this intervening space between the cotton rows by the 
lifting subsoil plough, and by a properly constructed horse-shoe, will be paid for by the 
adjacent crop, while the improvement of the quality of the soil by the progression of the 
primaries it contains, will be so great as to insure an increased crop the following season. 
Mr. Smith has continued his experiment without manure, but at the same time freely admits 
that manures might have been used in his intervals with profit. ' 

We wish the experiment could be fairly tried in the flat cultivation of cotton on soils 
thoroughly disturbed by the lifting subsoil plough. It will be a blessed day for the South . 
when under-draining shall be there added to the subsoil ploughing, for this will not only 
materially increase the amount of crop, and relatively lessen the amount of labor, but it will 
also render many districts healthy which now cannot be considered so.— Working Farmer. 


SUBSTANCES EXTRACTED FROM ARABLE LAND BY RAIN WATER. 


Dr. Fraas, of Munich, has for some time been making experiments to ascertain the nature 
and quantity of the constituents of soils that are removed by rain water within a given time. 
The instrument used by him for this purpose is called a lysimeter, and. the substances obtained 
have been analyzed by Herr Zoeller. They were separated from rain water that penetrated 
a square foot of earth, six inches deep, during the summer of 1857, from April to October. 
Five different extracts were analyzed : 

No. 1. From cultivated and manured calcareous soil. 
No. 2. From cultivated and unmanured clay soil. 
No. 3. From uncultivated and unmanured clay soil 
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No. 4. From uncultivated and manured clay soil. 
No. 5. From cultivated and manured clay soil. 

The manure applied to Nos. 1, 4, and 5 consisted, in each instance, of one pound of cattle 
manure, without straw. 

The residues left by evaporation were yellowish or blackish-brown, and very hydroscopic, 
(i. e. having the property of readily imbibing moisture.) ‘They all contained the same con- 
stituents, with the exception of manganese, which could be detected only in Nos. 3 and 4, 
The bases were potash, soda, lime, magnesia, and peroxyd of iron; the acids, carbonic, silicic, 
nitric, sulphuric, phosphoric, and chlorine. Besides these substances there were also organic 
compounds, with clay and sand. 

In none of these residues could the presence of a soluble compound of alumina or ammo- 
nia be recognized. It was only by boiling for a long time with concentrated caustic potash 
that an ammoniacal reaction became perceptible, and that was, probably, due to the decom- 
position of a nitrogenous organic substance. There is, however, so large an amount of 
nitric acid present that, when the residues of evaporation are heated upon platinum foil, 
they deflagrate ; and when the solution is heated with sulphuric acid it decolorizes indigo 
solution. 

This nitric acid has most likely originated chiefly from ammonia by oxydation ; for, although 
nitric acid may be produced directly by the combination of atmospheric nitrogen with the 
oxygen condensed by the soil, ammonia would always be oxydized first, and converted into 
nitrate of ammonia. 

However, since the nitric acid in the solution from soils exists in the state of a lime or 
magnesia salt, this is a further proof of the powerful attraction of the soil for ammonia. 
So that while, on the one hand, the capability of the soils to condense ordinary oxygen and 
oxyonize it may cause the production of nitrate of ammonia, its powerful attraction for am- 
monia causes the decomposition of the nitrate of ammonia, the base being retained by the’ 
soil, while the nitric acid combines with lime or magnesia. 

The analyses show that one million parts of the water passing through soil six inches deep 
contained— 


Solid residue, dried at 2129_--....-. 472.32 254.62 292.64 305.20 291.50 
Xe G spOrOD ioe chin ae reece eee 317.62 176.74 194.75 214.50 212.16 
gPotash jock oue ce tones aes 6.50 2.37 2.03 5.46 3.82 
Sodalces Je eo nae See ee ceases ial h 5.60 7.43 23.74 6.02 
UNChae ote enn | eos mee aie ee aes 145.86 57.60 70.80 68.41. 92.34 
Macneslaneeetccc cee eee eases 20.52 8.88 1.32 2.93 5.12 
PEOTORVC-OLITON eo. aes tees ce 1.32 6.35 8.26 5.76 4.30 
@hietine™ ous eke oS ee ctcacees 57.49 9.52 20.87 «39.46 35.27 
Phosphoricvacid22 2. S22. sooo 2.23 2535 See eee es 
Sulpuucrcrachwe sense Co Sees WAT 827.13 «27:82 729.30 33.49 
Suican(COlUDle)seeee tes Soc e Bee 10.46. 11.35 17.46 9.50 9.34 


These analyses illustrated the absorptive power of soils, first pointed out by Mr. Way as 
so important in its influence upon the nutrition of plants. With one exception only, neither 
phosphoric acid nor ammonia were present in sensible amount. The quantity of potash is 
in all instances, small, and principally referable to the organic substance in the solution. 
Chlorine, sulphuric acid, and nitric acid salts are not retained by the soil. ; 

If these analyses show the substances that are dissolved from the soil, the opinion that 
plants derive their nutriment from solutions must be given up. The soils experimented upon 
gave good crops of corn and straw, and the quantities of potash and phosphoric acid required 
by these crops much exceed those which would be furnished by solutions of the above com- 
position. Moreover, the comparison of the ash of cereals and the substance dissolved from 
the soil is inconsistent with the opinion that the food of plants is supplied in solution, unless 


they are supposed to possess a very considerable selective power. —Annalen der Chemie und 
Pharmacie. 


ON THE USE OF DRIED SURFACE EARTH AS A DISINFECTANT FOR HUMAN 
FECES AND AS A MANURE. 


_The power and efficacy of this agent will, however, be best understood and believed if I 
give a simple narrative of what, during the last six months, it has done for my own famil 
averaging during that period fifteen persons daily. Hight months previous to this eee. 
under a strong impression of the evils either occasioned or likely to be occasioned, b the 
vault or cess-pool on my premises, and feeling it to be a nuisance to my next nbighbor as 
well as to myself, I filled it up with earth, and ever since I have had everything that would 
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otherwise gone into it received and removed in buckets. And even this mode of removal, 
though offensive in idea, has proved far less so, in reality, than even a very small portion 
of the evils it is intended to remedy. At first, the contents of these buckets were buried in 
trenches about a foot deep in my garden; but on the accidental discovery that in three or 
four weeks after being thus deposited not a trace of this matter could be discovered, I had a 
shed erected, the earth bencath it sifted, and with a portion of this the contents of the 
buckets every morning mixed, as a man would roughly mix mortar. The whole operation 
of removing and mixing does not occupy a boy ’more than a quarter of an hour; and within 
ten minutes after its completion neither the eye nor nose can perceive anything offensive. 
“This was the first observation I made. The next was this, that when all the earth, which 
did not exceed three cart-loads, had been thus employed, that which had been first used was 
sufficiently dried to be used for the same purpose again ; and it absorbed and deodorized the 
offensive matter as readily as at the first time. And so singularly does this capability con- 
tinue, that a portion of it is now being used for the /i/th time for the same purpose ; and 
thus all that offensive matter which otherwise would have been wasted in the vault, a 
nuisance to my house and the neighborhood, and a source, it may be, of sickness and disease, 
is now a mass of valuable manure, perfectly inoffensive to the eye and nose. I have taken 
fifty or sixty persons to see it without previously acquainting them with its nature, and not 
one has guessed it. All have declared it to be wholly without offence. Two have handled 
and smelt that in the afternoon which had been mixed in the morning, without being able 
to discover its nature. And more than this, I have the same day submitted some to strong 
fire-heat ; and that which, unmixed with earth, would, under such heat, have been intolerable, 
in this mixed state emitted no offensive smell whatever. Again: a supply of manure for 
the garden is thus readily provided. A farmer and several laborers to whom I mentioned 
the following simple plan at once entered into it: The present vault is to be discontinued, 
and in the place of it there is to be under the seat a small enclosure of brick or stone, six or 
nine inches deep. To preserve the full value of the manure for the garden, this enclosure 
should be paved, or have a flat stone for its bottom. It would, of course, be closed with a 
door. On one side would be a small rough shed, capable of covering and keeping dry a 
cart-load of earth for the purpose of mixing, and on the other side a similar shed, into 
which the soil so mixed would day by day be thrown, for the purpose of drying. When 
dry, this would be used again, and the uses of the two sheds be reversed. By thus repeatedly 
using it, and sifting it backwards and forwards from one shed to the other, one load of earth 
will be found sufficient for five persons certainly for six months, and, I believe, for twelve. 
This is the simplest, but by no means the least offensive mode of applying this remarkable 
agent.—WNational Health and Wealth, by Rev. H. Moule, England. 


ON THE ESSENTIAL MANURING CONSTITUENTS OF CERTAIN CROPS. 


At the Aberdeen meeting of the British Association, Professor Voelcker detailed the results 
of certain field experiments, having special reference to the turnip crop, which had extended 
over a period of four years. These are the most important points cited : ‘ 

1. That fertilizers destitute of phosphoric acid do not increase the yield of this crop. 

2. That phosphate of lime applied to the soil in the shape of soluble phosphate (super: 
phosphate) increases this crop in an especial manner, and that the practical value of artificial 
manures for root-crops chiefly depends on the reJative amount of available phosphates which 
they contain. Thus it was shown that three hundred weight of super-phosphate per acre 
produced as large an increase of tumips as fifteen tons of farm-yard manure. 

3. That ammoniacal salts and nitrogenized constituents, yielding ammonia on decom- 
position, have no beneficial effects upon turnips, but rather the reverse. 

4. That ammoniacal salts applied alone do not promote, as maintained erroneously, the 

' luxuriant development of leaves; but that they produce this effect to a certain extent where 
salts of ammonia are applied to the land in conjunction with the mineral constituents found 
in the ashes of turnips. ; : j 

The report likewise states that numerous analyses of turnips have been made, from which 
it appears that the more nutritious and least ripened roots invariably contain less nitrogen 
than half-ripened roots or turnips of low feeding qualities. In the latter the proportion of 
nitrogen was found in several instances two to two and a half times as high as in roots dis- 
tinguished for their good feeding qualities. , ; ; ; 

Similar experiments upon wheat showed that nitrogenized ammoniacal matters, which 
proved inefficacious in relation to turnips, increase the yield in corn and straw very materially, 
and that the increase of wheat was largest when the ammoniacal constituents were associated 


with mineral matters. 
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LIQUID MANURE. 


The following are the conclusions arrived at by Dr. Voelcker, of England, on the subject of 
liquid manure, as deduced from a series of experiments detailed in a paper ‘‘ On the changes 
which liquid manure undergoes in contact with soils of known composition,’’ published in the 
twentieth volume, page 134, of the Journal of the Royal Agricultural Society of England : 

1. Liquid manure, in contact with soil, undergoes a number of chemical changes. 

2. These changes are greater in the case of clay and calcareous soils than in the case of 
sandy soils., * 

8. Passed through clay, loamy, and calcareous soils, liquid manure leaves a considerable 
quantity of ammonia in the soil. 

4, Under the same circumstances, liquid manure parts likewise with potash and phosphoric 
acid. : : 

5. Sandy soils remove from liquid manure but little ammonia, and likewise not much 
otash. 

: 6. With the exception of purely sandy soils, liquid manure, as used in practice, leaves 

the greater portion of all the most valuable fertilizing matters in the generality of soils. 

7. The comparative power of different soils to remove ammonia, potash, and phosphoric 
acid from liquid manure, differs greatly. 

8. Liquid manure passed through sandy soils rich in soluble silica takes up soluble silica. 

9. Soils that absorbed much ammonia also absorbed much potash, and the soils which 
absorbed little ammonia also absorbed little potash. 

10. Soda salts (common salt) are_either not at all removed by liquid manure, or only to a 
small extent. 

11. Chlorine, and generally sulphuric acid, remain unaltered in quantity in liquid manure 
passed through different soils. 

12. In most cases liquid manure left in contact with different soils becomes richer in lime. 

13. The proportion of lime which liquid manure takes up from the soils with which it is 
brought in contact does not altogether correspond with the relative proportions of lime in 
the different soils. 

14. Liquid manure passed through a sandy soil greatly deficient in lime became poorer in 
lime ; thus showing that the property of soils, of storing up food for plants, is not confined 
to ammonia, potash, or phosphoric acid, but that it is a property which manifests itself in a 
variety of ways. Thus soils rich in lime yield this substance to liquid manure. Again, 
potash usually is removed from liquid manure left in contact with soils; but in particular 
cases liquid manure may even become richer in potash after filtration through soil. 

15. Very soluble saline fertilizing compounds are probably injurious to vegetation when 
supplied too abundantly to the land. 

16. All moderately fertile soils have the power of rendering the more important soluble 
fertilizing matters much less soluble; but in none of the experiments were ammonia, potash, 
phosphoric acid and other compounds that enter into the composition of the ashes of our 
cultivated crops, rendered perfectly insoluble. 

17. It does not appear probable that plants take up mineral food from the soil in the 
shapt of totally insoluble combinations. 


FARM-YARD MANURE.—DR. VOELCKER’§ EXPERIMENTS. } 


The composition of farm-yard manure, in regard to which our knowledge has, up to the 
present time, been far from satisfactory, has received a very important elucidation from the 
laborious investigations of Voelcker. His experiments were made upon considerable quan- 
tities of manure, treated in different manners, for the purpose of observing the changes it 
undergoes; and great care appears to have been exercised in all the operations, and particu- 
larly in selecting samples for analysis. It appears that the great loss to which farm-yard 
manure is subject is not evaporation of ammonia into the air—for this really takes place 
to a very small extent—but chiefly to the rain washing out the soluble matters. 

The following table, giving the composition in pounds of an experimental heap of manure 
at four different periods, will give some idea of the changes which occur : 


os * 
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Nov. 3, | April 30, | August 23.) Nov. 15.. 


1854. 1855. 
Weight of manure in Ibs...-....--.---- 2,838 2,026 1,994 1,974 
Witter es Sooo count seme cece ace 1877.9 1336.1 1505.3 1466.5 
TV eMLOL Ss an boa Seteae Ae bance cece 960.1 689.9 488.7 507.5 . 
soluble organic matters ....-..--..----- 70.38 86.51 58.83 54.04 
Soluble inorganic matters.......--.--.-- 43.71 57.88 39.16 36.89 
Insoluble organic matters......-.------- 731.07 389.74 243.22 214.92 
Insoluble inorganic matters .....-----.-- 114.94 155.77 147.49 201.65 

960.1 689.9 488.7 507.5 
Motiemitrogent. «- Seco scuss~cc-ssnc4 iy 18.23 18.14 13.14 13.03 
FG UsNtO AMMONIA. -------.<see0e-0ee 22.14 22.02 15.96 15.75 


It is to be observed that during the first six months, although the weight of the manure 
largely diminished, the loss was almost exclusively confined to the insoluble organic matters ; 
while soluble matters had increased, and the ammonia remained undiminished. But during 
the hot summer weather all the most valuable matters had undergone diminution. 

Many important and elaborate analyses are contained in Dr. Voelcker’s paper which show 
the composition of the dung when treated under different systems. The conclusions to 
which they lead are these: Farm yard manure, in its fresh state, contains but a small quan- 
tity of ammonia, most of its nitrogen being there as insoluble nitrogenous matters. But as 
the decomposition advances the ammonia increases, and a quantity of organic matter becomes 
soluble. For this reason the manure should be preserved in such a manner as to prevent 
the escape of the soluble portions which are the most valuable. This can be effected by 
keeping it in water-tight pits, or under cover; but in the latter case the manure, particularly 
if it contain a large proportion of litter, is not sufficiently moist to admit of its ready fer- 
mentation, and water must be added in sufficient quantity to promote that change. The 
worst of all modes of keeping manure is to pile it in heaps in the corners of the fields, for 
under such circumstances it is most liable to loss; and if the manure must be carted out, it 
is better to spread it upon the soil at once, because when this is done fermentation is stopped; 
and as there is very little free ammonia the loss is small, and the soluble matters are uni 
formly washed into the soil by the rain. Dr. Voelcker is of opinion that the most advan- 
tageous mode of applying the manure would be in all cases to leave it on the surface to be 
washed into the soil, by which means its distribution is more uniform than if it be ploughed 
in. The most disadvantageous mode of making manure is to produce it by cattle in open 
yards, for in this way at least two-thirds of the valuable matters are lost after a year’s 
exposure.—From a paper, ‘* Recent Progress of Scientific Agriculture,’’ by Dr. Anderson, in Octo- 
ber (1858,) Number of ‘‘ Transactions of Highland Society.”’ ; 


FARM-YARD MANURE.—DR. CAMERON. 


The following is an abstract of a paper on the above subject, presented at a late meeting 
of the Dublin Chemical Society hy Dr. Cameron : 

‘ist. Farm-yatd manure, when applied in sufficient quantity, is the best manure which 
can be employed alone, inasmuch as it contains all the elements required to nourish every 
kind of cultivated plant. 

‘¢2d. A mixture of farm-yard manure and super-phosphate of lime or guano formed the 
best fertilizer that could be employed for every kind of crop, but more especially turnips and 
root-crops generally. The farm-yard manure supplies all the elements of the food of plants, 
and by its decay in the soil causes the latter to have a higher temperature than it would 
have if manured with guano or super-phosphate of lime alone. The artificial manure was a 
valuable auxiliary to the natural; it contributed ene, and sometimes two and three ingre- 
dients of the food of plants; but it was especially useful as a means of forcing the young 
plants out of the reach of the fly. 

‘3d. Whilst Peruvian guano, in combination with super-phosphate of lime or farm-yard 
manure, was a most valuable adjunct, yet its continued use per se would be attended with 
injurious results, and for the following reason Peruvian guano contained a very large pro- 
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portion of ammoniacal matter in relation to the amount of phosphate of lime found in it. 
This ammoniacal matter acted as a solvent upon certain constituents of the soil, and ren- 
dered them available for the purpose of vegetable nutrition much sooner than would be the 
case if no guano were applied. Thus the guano not only contributed itself to the food of 
plants, but enabled the plants to. draw (so to speak) in advance upon the resources of the 
soil, which, if they did not exist in great abundance, would speedily be exhausted under the 
stimulating influence of the guano. 
‘4th. Phosphate manures, such as super-phosphate of lime, and even such a% phospho- 
Peruvian guano, which contained a moderate proportion of nitrogenous matters, exerted but 
little solvent action upon the fertilizing constituents of the soil. The effects therefore which 
such manures were observed to produce in the development of plants might be attributed 
solely to the nutriment afforded by these manures, and not to the intervention between the 
plant and the soil.’’ 
He recommended a mixture of two parts of super-phosphate of lime and one of Peruvian 
guano, in preference to the use of guano alone; and this mixture might with advantage be 
employed for every variety of crop. 


bs 
ON THE VALUE AND USE OF URINE AS A FERTILIZER. 
If we calculate the quantity for a single individual at 500 pounds per annum, this would 
give for 1,000 inhabitants 223 tons, which, according to Professor Johnson’s valuation at 
£10 a ton, would amount to £2,230, (about $11,000.) But human urine is more valuable 


than guano, as will be evident by a reference to the following table of Professors Hembstadt 
and Schubler : 


Table showing the result of experiments with different manures. 


Quantity in proportion to seed. 


NG MANUPCi ae == <acenceecseen nace tsewce=samemche se sesiees eee 3 times. 
Herbase:.(cTass, 16a Ves. SC. a.ccnccn woce concise seenesaenasineecmnes bi 
COW-GUNE noo cu ccas cece ccestsn acon eoenieeencerees cHeneecsaeen Se od 
PISCON’S-dUNG Score sonsene seccace bee eacicse eau mectoemtae eee a 
HOTse-dUNE Lo ccos cance ence wee eencaatieaee came eos SaEeLE Sasso: 190 & 
GMa UriNek eo aceteceec bees eae Se ane Co Se EEOC Eee 12> «6 
Sheep s-CuUNS -'-c- amcetecacccsaceces comece mene ce beaeccenee nae eee 


uman-manurecor bullock’s: blood... cas J escae sun eeccee cece Benen ae 


It also gives the largest proportion of gluten when applied to wheat crops, as shown by 
the next table : 


Gluten. Starch. Bran, &c. 
Hinman Uniheseee seeee tas cet licteee hussectuacwns 35.1 39.3 25.6 
Bullocks’ sbloodee See See awueeesee beside 34.2 41.3 25.5 
Nishtisorlie seen ee ace iat h eoteb seh mince 33.1 41.4 | 25.5 
Horse-dung is nos seeceac cae ceset tee esisede case 13.7 61.6 24.7 


_ A pound of wheat, therefore, raised from land manured with urine would be nearly three 
times more nourishing than that produced on land manured with horse-dung—a circum- 
stance of some importance in a social and economical point of view.—Parkins on the ‘‘ Causa- 
tion and Prevention of Disease.’ : 


QUANTITY OF MANURE ANNUALLY PRODUCED BY DIFFERENT KINDS OF 
FOWLS, 


A farmer who raises a number of fowls has given the following table of the manure pro- 
duced by the different kinds : 


In a night. Year. 
PCO Sia a a6 \- +e mann wenien dnaaemetinke= mass <aoeee oD deseereens kilgr. 2.762 
(CYC ceiinericesa1s oo tlocce eee eee pswistuclat cepaeete He Se OAS {Oe OLDS Owe 
DUCKIE MRR Sen ccs esoce eslon eecenie rete ee CZ 2s seiere stats £5 S280) 
GOOS Cee menatio te <a dlance cc cca eRe eee ee ee Lis | 0), eae Se ‘11.047 
Turkeyiramgeehte es rains nc. nm-acaccseenceie sees SON ces tes “11.047 


Irom ‘‘ Journal (June, 1859) de la Société Centrale @’ Agriculture de Belgigue.’’ 
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THE MANURIAL VALUE OF STRAW. 


: The common estimate of the manurial value of straw is that one ton of straw converted 
into manure will produce three tons of dung. Taking the yalue of the dung at 5s. per ton 

this gives a value of 15s. per ton as the manurial value of one ton of straw. Owing to the 
short cereal and leguminous crop in Scotland, straw is scarce, and when sold it is realizing 
from three to four times its manurial value. It is therefore clearly the interest of farmers 
so to economize straw as to have a portion to sell, rather than to tramp it down with cattle 

and otherwise dispose of it for converting it into manure. The money obtained by the sale 
of straw expended on manures will give a much larger retum; strawy manure—that is, 
manure made principally from straw-—containing little fertilizing matter beyond silica and 
carbon, the latter not a necessary constituent of a fertilizer. For economizing straw in 
bedding stock other substances can be used with advantage—sawdust, ferns, and other vege- 
table matter. —North British Agriculturist. 


SALT, 


Salt may be used profitably in a crude state, sown broadcast over the fields, particularly 
old mowing or pasture lots, where the grass is ‘‘ running out.’’ The quantity recommended 
in England, and also by those who have used it in this country, ranges from three to twenty 
bushels per acre. 

As a preventive remedy for worms, our opinion is that there is nothing to be compared 
with salt. For this purpose it must be used liberally, that is, at the rate of ten or fifteen 
bushels per acre. 

Salt is one of the best things that can be used upon garden walks, either gravelled or 
payed, to prevent weeds from growing. For this purpose enough must be put on to kill 
vegetation. Weeds in an asparagus bed may be salted to death, and the asparagus bene- 
fited.— New York Tribune. 


HOW TO KNOW GOOD GUANO. 


Although this question has been already examined in many of our journals, yet we think 
it will not be out of place to make the following observations, in order to give farmers the 
means of protecting themselves from adulteration of all kinds, of which guano has become 
the subject. 

First, Color of Guano.—The color of coffee with milk is ordinarily that of good guano. If 
the color is too gray, it is because the guano is earthy. When it is browner, there is a con- 
siderable quantity of water in it. 

Second, Zuste.—The stronger the flayor of the guanos, as salt, piquant, and caustic, the 
richer they are in ammoniacal salts. ; 

Third, Smell.—The smell of guano can scarcely serve as a means of comparison, for it 
varies with the degree of dryness or moisture. However, a smell of ammonia is a good sign. 

Fourth, Consistence.—Good guano is ordinarily oily to the touch. It is in small grains, but 
sometimes in large pieces. If the guano be rich in azotes, the pieces, when broken, appear 
shining and crystallized. When the guano is of inferior quality, it is full of earth; it is bad 
if it contain many stones or gravel. 

Fifth, Flame.—A small piece of good guano put on a thin blade of platina, and held over 
the flame of a spirit lamp, will blaze up, burn with a long flame, and leave a residue of 
charcoal ashes. Guanos poor in organic matter give out less charcoal. 

Sixth, Testing it with quicklime.—A piece of guano rubbed with a piece of quicklime emits a 
strong smell of ammonia.—Vrom ‘Journal de la Société Centrale d’ Agriculture de Belgique,’’ 
January, 1859. 


ON THE NEW GUANOS OF THE PACIFIC, 


The American -companies engaged in importing guano from the recently discovered 
“Baker” and ‘‘Jarvis’”’ islands of the Pacific publish the following letter from Liebig 
descriptive of the composition and character of the new fertilizers. He says: 


‘T have spent two months’ labor in the matter. The Baker’s Island guano contains more 
phosphoric acid than any other known fertilizer, and it is similar in its ingredients to natural 
phosphorite, differing from it, however, in the following remarkable particulars : 

«« Phosphorite is in a crystallized state, and is completely insoluble in water. The Baker’s 
Island guano, on the contrary, is amorphous, is soluble to a considerable extent in pure 
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water, and, when moistened, colors litmus paper red. The Jarvis’s Island guano has also 
an acid reaction, and is partly soluble in water. It is worthy of remark that the Jarvis 
guano, although only half as rich in earthy phosphates as the Baker’s, gives to water a 
greater quantity of soluble phosphoric acid. I regard thé discovery of these guano deposits 
as a most fortunate event for agriculture. At the present time the prices of fertilizers, like 
bones, are now continually on the increase, and soon the agriculturist will not be able to 
procure, at paying rates, an amount sufficient for his wants. Baker’s Island guano, being of 
all fertilizers the richest in phosphoric acid, will be of especial importance. As far as 
chemistry can judge, there is hardly room for a doubt that in all cases where the fertility of 
a field would be increased by the use of bone dust, the Baker’s Island guano will be used 
with decided advantage. 'The phosphate of lime in the Baker’s Island guano is far more 
easily dissolved than that of bones; and if we take the proportion of that ingredient to be 
60 Ibs. in the latter, 100 Ibs. in the Baker’s Island guano are equivalent to 140 Ibs. of bones. 
Thus the agriculturist would be benefited as much by using 70 Ibs. of Baker’s Island guano 
as by 100 lbs. of bone dust. This guano contains in ammonia, nitric acid, and azotic sub- 
stances, nearly one per cent. of active nitrogen. A small addition of salt of ammonia would 
give it the full strength of Peruvian guano. 

‘«For turnips, clover, &c., the Jarvis Island guano is just as good as the Baker’s.. Judging 
simply from its percentage of phosphates, it is of less value as an article of importation; but 
it is rich in sulphate of lime, which is also a fertilizer ; and its phosphoric acidis of higher 
value, as nearly half of it exists in soluble phosphate of lime. The Jarvis Island guano 
would seem to be an excellent means of restoring cotton or sugar plantations whose soil has 
been worn out by long-continued cultivation.”’ 


GYPSUM AND GUANO. 


Within a few years past there has been some discussion in the agricultural papers in 
reference to the policy of mixing gypsum with guano and other nitrogenous manures, some 
contending that the gypsum would expel a portion of the ammonia, others as strongly deny- 
ing it. Perfectly pure gypsum mixed with guano, we think, would not have a very preju- 
dicial effect. But there are different varieties of gypsum : some are pure; others containing 
a large percentage of carbonate of lime ; such might expel from guano a portion of its car- 
bonate of ammonia. Where gypsum of a good quality can be obtained at a reasonable price, 
we think it may be profitably used in stables and hovels, by strewing it over the floors and 
daily mixing it with the manure and urine of the stock. From the great amount of urine 
voided by the cattle, much of the gypsum would be dissolved; it is then in a condition to 
combine with the ammonia. Jor the speedy union of a salt and an acid, one of them should 
be in solution. 

Sulphuric acid, gypsum, and copperas have all been recommended for fixing the ammonia 
in urine tanks. Sulphuric acid is worth about three cents per pound; gypsum, at ten dollars 
per ton, would bring the cost of its sulphuric acid at a trifle over one cent a pound, while 
the acid in copperas, at two cents a pound, would ccst over six cents a pound. Then, of 
course, gypsum is the cheapest source from whence the farmer can obtain sulphuric acid for 
saving the ammonia in his liquid-manure tank. Put fresh urine and gypsum into a cask; 
in course of a few days there will be on the surface of the urine a thin, ice-like pellicle; this, 
when taken off and tested by an acid, will be found to be carbonate of lime, showing plainly 
that some of the gypsum has been decomposed ; the quicklime, in its eagemess for carbonic 
acid, rises to the surface, and, when it has obtained a certain thickness, it breaks and falls to 
the bottom, and doubtless the acid that was separated from the lime combines with the 
ammonia, forming an impure sulphate of ammonia. Something like this takes place in the 
manure heap where plaster has been used in the hovel.—Wew York Country Gentleman. 


ON THE PREPARATION OF HORN FOR MANURE. 


Experience shows that rasped horn is decomposed in the ground without previous manipu- 
lation, especially in garden culture. Any chemical reaction on the substance of horn always 
destroys at least a portion of its nitrogenous constituents. However, to produce its full 
action it is necessary to decompose it, which is done by means of caustic lyes, in which the 
horn is immersed without raising the temperature, as this would expel some of the ammonia 
formed. _ When the horn has become. softened, diluted sulphuric acid is added to neutralize 
the alkali. Or the rasped material is kept in pits filled with thick milk of lime, then taken 


out and treated as before. The vessels used for the neutralization should be made of planks, 
lined inside with sheet-lead (six pounds to the square foot.) 
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ON THE VALUE OF WOOLEN RAGS AS A MANURE. 


Professor Way, chemist of the Royal Agricultural Society, England, in recently investi- 
gating the value of woolen rags as a manure, felt that it would hardly be satisfactory to 
content himself with the analysis of wool, since, as he observes, (Jour. Royal Ag. Soc., vol. 
10, p. 617,) to reason from the composition of a raw material of any kind upon that of the 
manufactured article, which has passed through perhaps half a dozen processes, is often to 
lay one’s self open to much error; and nothing short of the direct analysis of the rags them- 
selves would enable any person to form a correct notion of their manuring value. Wool, in 
a state of purity, contains upwards of severteen per cent. of nitrogen. Were woolen rags, 
therefore, of the same strength as the wool itself, they should produce ultimately a larger 
amount of ammonia than even Peruvian guano. It will be valuable, then, to examine the 
chemical compositions of some of the commonly sold refuse woolen rags. These rags are 
well known, and extensively employed as a manure in some parts of the country. 

Owing, as the Professor remarks, to their slow decomposition in the soil, they are not 
well fitted for root culture—tumips and other plants of this kind requiring active and readily 
soluble manures to produce a rapid growth. Still this must not be taken as an undoubted 
fact, since, in the experiments of the late Mr. Pusey on the growth of beet root, (Ibid., vol. 
6, p. 530,) when thirteen tons of farm-yard manure per acre produced twenty-seven and a 
half tons of clean roots, the addition to the dung of seven hundred-weight of rags raised the 
produce to thirty-six tons. This increase he attributed to the large proportion of azote or 
nitrogen present in the rags. 

Woolen rags were formerly, as Professor Way adds, to be purchased of good quality, and 
unmixed with any less valuable substance; butof late years rags are bought up to be recon- 
verted into an inferior kind of cloth. The supply being in this way in part cut off, it is 
frequently made good by the admixture of such linen or cotton rags as may not be ‘worth 
the paper-maker’s attention. 

Three specimens of these refuse rags were examined by the Professor: Specimen No. 1, 
consisting of the seams and other useless parts of old cloth, which had apparently been cut 
up to be re-manufactured into cloth; No. 2, called ‘‘ Premings;’’ and No. 3, ‘cuttings,’ 
appeared to be much of the same character, but totally different from the rags—they both 
consisted esgentially of colored wool less than an eighth of an inch in length. These all 
contained, in their ordinary state, a certain proportion of water. In the three specimens 
above referred to, the 


Rags contained Of Water... 22. <- 2. Gann cece - = eocnes cows cone oot oe scccns 7.87 per cent. 
PTOUNNES ee casos Dio B EEE AS Apaches ste ncsiesocisa edie sd BeBe 7.00 per cent. 
(CULE SSS. GOS EG SHES SRB ESE SS GS 86 5086 GAAS nS Seas Borsa 8.70 per cent. 


In this state, the proportion per cent. of nitrogen which they contained, and the proportion 
of ammonia which, by the decomposition of the animal matter, will be eventually produced 
from them, and from a specimen of ‘‘ shoddy,”’ is given in the following little table : 


Nitrogen. Ammonia, 
eee eesti evan senses ons scciet savcce covecs sacens sue ence 10.47 12.71 
ereraUn rene ae ee ete sas acct es ee poen secre ccusicecces swonencoce 9.92 12.05 
CUSTER eis5 Goer Ae SSE ean DeD DECC CEE OET DEEEeC eer ob or 11.84 14.31 
SHO Chy eee ae ean ead acl snecce pose sens cade oe ROE IOTS ISO 0 4.55 5.52 


It appears then, says Way, that it is quite incorrect to estimate the value of the different 


‘kinds of woolen-refuse by the known composition of the wool itself; for, to whatever cause 


the inferiority may be due, it is plain that they do not, on an average, contain two-thirds 
of the nitrogen found in the raw material. 
The mineral substances found in wool-refuse are of small fertilizing value. In 100 parts 


of inferior wool-refuse were found— 
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Carbonate of lime...... Ei tes een eeu see eeeliee mer ee kL seo u doa ce seces 9.42 
Band, KC... 22 cee wen= ence ne cee e nee cose eee e meee cone cone cert cee none ones 21.23 
Loss, SC... 2 one eee ne ce eee cee cone cree teens cee e cee nee cee cone cone cecene 10 


This specimen contained about 2.5 per cent. of nitrogen. 
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Professor Voelcker has explained the chief reasons for the considerable difference of opinion 
which exists in different places with regard to the fertilizing value of woolen substances.— 
(Ibid., vol. 16, p. 94.) These he considers are to be best understood by a reference to their 
analysis and the time of their application, and the physical compysition of the soil. Shoddy, 
for instance, often contains from twenty to twenty-five per cent. of oil ; which, by excluding 
moisture and the atmospheric air from the interior of wool hairs which compose this refuse, 
prevents its decomposition, as the oil in sardines, or a cover of grease the potted meat. 
And thus the decomposition of the shoddy is retarded for a considerable period, so that no 
effect is produced if it is applied to the land when the young wheat has already made its 
appearance, or even if applied two or three months previously. But if the same refuse is 
applied to the land a considerable period before the sowing of the crop which itis intended 
to benefit, or if it is brought previously into a state in which it will readily ferment, (and 
then it may be applied at once to the young wheat,) a very marked and early good effect 
will be produced by its use, since ammonia is then gradually formed from the nitrogen of 
the shoddy. In light and porous soils this necessary preparation proceeds much more rapidly 
than in stiff heavy lands. 

The farmer, by practice, confirms his chemical conclusions. The Kentish hop-growers, 
we are told by Mr. 8. Rutley, in his Prize essay, (Ibid., vol. 9, p. 562,) deem woolen rags, 
shoddy, and refuse seal-skins to be very lasting manures, but much more valuable and early 
in their effect on dry than on wet soils. On the Kentish hop-grounds they apply from 
twelve to twenty hundred-weights per acre of woolen rags, twenty to thirty hundred-weights 
of shoddy, and about 160 bushels per acre of seal-skin. For corn crops on light, chalky 
land, or for grass, about ten or twelve hundred-weights per acre of woolen refuse were used.— 
Extracted from an article on Wool, communicated by Cuthbert Johnson to the English Farmers’ Mag- 
azine. 


SURFACE—MANURING. 


The practice of top-dressing, or of surface-manuring, has long been the favorite method 
employed by all intelligent gardeners within the circle of my acquaintance. We have long 
ago learned that masses of rich, nitrogenous manures are not what plants require about 
their roots, but that manures are applied much more successfully (and less injuriously) by 
top-dressing, either in solid or liquid form. Nature never manures her plants with crude 
masses of concentrated fertilizing subs‘ances, but imparts her stimulating and mineral food 
in a state of the most minute division- —almost infinitesimal—chiefly from the surface of the 
earth. No wonder so many fruit trees have been killed, so many grape vines destroyed or 
rendered barren by excess of wood, in consequence of the heavy manuring at the roots so- 
universally recommended by writers on gardening and horticulture. 

The great objection to surface-manuring is founded upon the probable loss of ammonia, 
caused by the exposure of decaying manures upon the surface of the earth. But this loss 
has been shown, by sound reasoning and by facts deduced from practical experience, to be 
much less than is commonly apprehended ; while the benefits arising from surface-manuring, 
in other respects, more than counterbalance any possible loss of ammonia from this practice. 

In the first place, when manures are exposed upon the surface of the earth, even in hot 
weather, decomposition no longer goes on so rapidly as when the same manures are kept in 
a heap, and the ammonia that is produced is gradually carried into the soil by rains. The 
other soluble substances, as potash, lime, the phosphates, &c., are of course not lost, because 
they are not volatile. 

Nor are these soluble and valuable substances lost to plants by being carried into the soil 
before they are needed by growing plants. It has been conclusively shown by eminent 
scientific authorities that any good soil, containing a fair proportion of clay and carbon, is 
capable of taking up and retaining effectually ammonia, lime, potash, soda, &c., in a soluble 
form, so that little, if any, passes off in the under-drainage water of such soils. These 
substances, it is true, may wash from the surface, but they cannot pass through a good soil 
and go off in the drainage water. 

By surface-manuring we mulch the ground, and render it cooler in summer and warmer 
in winter. More shade is an important element in culture—so important that some writers 
have thought shade alone to be equivalent to manure. A piece of soil heavily shaded by 
surface-manuring actually decomposes like a manure heap—that is, it undergoes a sort of 
putrefaction or chemical change, which sets free its chemical constituents, unlocks, as it 
were, its locked-up manurial treasures, and fits its natural elements to become the food of 
plants. Darkness, moisture and air are the conditions required for vegetable and mineral 
decomposition. These conditions are produced in the soil by surface-manuring. 

Then, again, when the surface-manure decomposes, its elements are washed into the soil 
in a state of solution precisely fitted to meet the wants of plants, and they become them- 
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selves active agents in promoting further decomposition and chemical changes in the entire 
body of the soil. 

Manure, then, I say, chiefly upon the surface. Do not waste your manures by mixing 
them deeply with the soil. Plant shallow. Keep roots of all trees, plants, and vines as near 
the surface as possible. There are weighty reasons for the position assumed in the last sen- 
tence, which I have not space now to enumerate. I say again, plant shallow. Let your 
soil be deep and dry, but plant near the surface as much as possible. Top-dress your grass, 
after mowing in July or August, under a burning summer sun; top-dress in the fall, before 
and during the autumn rains; manure the surface while snow is on the ground, while the 
March winds blow, and while the April rains fall. Manure your grass, instead of your corn 
and wheat, broadcast, at any time when you have manure and leisure, and I will guarantee 
that you will be abundantly satisfied with the result. 

To fruit-growers I would say: Do not fill your soil with manure before you plant trees, 
grape vines, &c. Plant in good natural soil, and manure from the surface, spring and fall, 
liberally and properly, and I will guarantee you success far greater than if you plant in 
holes and trenches filled with manures, as the custom is. Surface-manuring and mulching 
are the true doctrines. Iam sure of it.—WUr. Bright, Gardeners’ Monthly. 


INJURIOUS EFFECTS OF POUDRETTE. 


Considerable attention has recently been given in Europe to the danger of using im- 
perfectly-prepared poudrette, inasmuch as a variety of diseases are reported to have becn 
propagated or fostered by the use of vegetables grown in soils manured with it. Some 
authorities report ‘‘that the fecal matter of sinks cannot be converted with safety into 
garden manure under less than five years’ careful preparation.’’ It is so stated that many 
of the fruits and vegetables grown by the aid of poudrette imperfectly prepared can be dis- 
tinguished by the nostrils, or by the taste, before they are cooked, and during the process 
of cooking. 


VALUE OF GAS WASTE FOR AGRICULTURAL PURPOSES. 


The following paper on the above subject has been recently published by George D. Cabot, 
esq., agent of the Gas Company, Lawrence, Massachusetts : 


Ammonia is the great source from whence plants derive their chief supply of nitrogen. 
When ammonia water is judiciously applied it wonderfully increases the growth of grass, 
wheat, turnips, and, indeed, of most vegetables. Out of the numerous instances the follow- 
ing are selected in evidence of its beneficial action : ; : 

In the year 1841 Mr. Wilson, of Largs, in Scotland, communicated to the Philosophical 
Society of Glasgow an account of an experiment made by him. ‘‘A piece of three years 
old pasture, of uniform quality, I divided into ten lots of twenty perches each. All the 
lots were manured, at the same time, with the articles in the following table, and the grass 
cut and made into hay in July. Each application cost the same.”’ 


= Produce of | Pounds of | Increase per 

% Manure. the lot. | hay per | acre over that 
A Pounds. acre. untried. 

A 
te pitert UN LOUCKEeOMe eos ark St cs Stone wenn 420 B60 badass cia setae & 
2 | 24 barrels of quicklime --.---------------- 602 4,816 1,456 
83 | 1 ton of lime from gas-works....---------- 651 5,208 1,848 
4. | 43 cwt. wood charcoal powder .----- ------- 665 5,320 1,960 
Diz bushels bone dust=.-...-----={------—- 693 5,544 2,184 
Guimeclbsenicrate potasmy 4-2 - o2 2. saan see 742 5,936 2,576 
qa 20 lbs: nitrate sodaiat 2-2. 7-- <----4- === -- 784 6,272 2,912 
Pei giuchels S000. a2 io-e sees --+~- >= 819 0,552 3,192 
9 | 28 Ibs. sulphate ammonia __..------------- 874 6,776 3,416 

10 | 100 gals. ammoniacal liquor from gas-works-. 945 7,562 4,200 
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A similar experiment was made, though with another purpose, by M. I’. Kuhlman, a 
German chemist. He tried seven manures, all containing ammonia, and the result was, that 
the ammoniacal liquor from gas-works produced more hay than some of the manures, and 
less than two of them. 
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Mr. J. Watson says: ‘‘The ammoniacal liquor from gas-works has been found a very 
great improvement as a manure for the raising crops of grass, by being sprinkled on the field 
in the same way as water is put on public streets in large towns to keep down the dust in 
dry weather. I have myself seen an experiment of this tried, and can say that part of a 
field of grass sprinkled in this way, after first cutting, was far superior to any other part of 
the field receiving manure of any other kind, and that the part so sprinkled or showered 
over was ready to be put down a second time in the course of between fourteen days or three 
weeks, whereas the other part of the field, cut at the same time, was only beginning to spring 
or rise from the roots in that time. It had to be mixed up before use with four parts of 
water.” 

Another gentleman says: ‘‘In the beginning of April I watered half a clay land meadow 
of five acres with ammoniacal liquor from gas-works, diluted with five times the quantity of 
water. In three days I perceived that all the moss and many of the finer blades of grass close to 
the ground were destroyed. The bulk of the herbage, however, appeared to be unafiected ; 
but in a week there was a decided improvement in the portion manured, and from that time 
there has been an increased quantity and an improved quality of grass. Its color is darker 
than the other. Any stock prefer grazing on that side of the meadow.” 

Mr. Joseph Butterworth, of Rochdale, states: ‘‘I put on a portion of my meadow three 
barrels of ammoniacal liquor obtained from the gas-works and mixed with an equal portion 
of water.. The difference was seen in a short time; the grass was of a lively dark green, 
and was considerably higher and thicker than the other parts of the field; indeed, the dif- 
ference in appearance was so great that many persons came to me to inquire as to the cause. 
The crop of hay was full twice as_much as from that part of the field where it was not 
applied. Since that time I have used ammoniacal liquor on the whole of my farm.” 

An experiment by J. M. Tylden. ‘‘I selected two perches of similar adjoining land. It 
had a good crop of mangel wurzel upon it the previous autumn. No. 1 was manured with 
half the following compost: one gallon ammoniacal gas liquor, half a bushel saw-dust, coal 
ashes, and gypsum sufficient to fix the ammonia, half a pint of gas tar, one pound nitrate of 
soda, and four barrow loads of rubbish, turf and weeds. In about three weeks the gas 
liquor had decomposed this mass; half of it I dug into No. 1 a few days before planting. 
On No. 2 no manure of any kind was put. Both lots were planted with wheat and came 
up well. Inashort time No. 2 was much eaten by the wire worm, whilst No. 1 was scarcely 
touched. No. 1 yielded one gallon two quarts, and No. 2 three quarts one pint. The com- 
post appears to destroy the wire worm.”’ 

A question may arise as to the best method of using it, and as to the most suitable time. 
The most proper strength for using it would be to mix the ammoniacal liquor as it comes 
from the gas-works with at least five parts water. If it be laid on the land during a shower 
it may be used stronger, about half liquor and half water; cloudy weather is the most fitting 
for its application. An excellent mode of using ammoniacal liquor would be to mix it with 
substances that will absorb it, such as dry saw-dust, charcoal and the dry scrapings of the 
road, and when thus absorbed to be thrown on to the land or ploughed in. The most suit- 
able time of the year to apply it is on grass lands after the grass has begun to grow in the 
spring and immediately after the first cutting of grass—if in the spring, the proportion should 
be one gallon of liquor to seven gallons of water; if after cutting the grass, about one part 
to five parts. When used for seeds or roots they should be allowed to sprout before its 
application, and then used in a very weak state, or else used as a compost before they are 
sown or set. To the gardener, especially, there is an advantage in the use of gas ammoniacal 
liquor, because of the property it possesses of destroying noxious insects. A convenient 
mode of applying the liquor in such cases would be with a large syringe. What has been 
said may induce some to try the effect of the application of ammoniacal Wiquors on their land. 


ON THE SOURCE OF THE NITROGEN IN PLANTS. 


One of the most interesting questions of the present day, pertaining to agricultural 
chemistry, is that of the source from whence growing plants derive their nitrogen. It has 
been satisfactorily proved that plants growing in the ordinary way eften contain more of the 
element nitrogen than they can obtain from the soil in which their roots are placed ; and it 
is obvious that in some way or other this accumulation is derived from the atmosphere. 
Now, the air surrounding the globe is composed of a mixture of nitrogen and oxygen gases 
in the proportion of about four parts of the former to one part of the latter ; it also contains 
small quantities of other gases, such as carbonic acid, nitric acid and ammonia. The ques- 
tion at issue is, as to whether plants can, under any circumstrances, make use of the great 
bulk of the nitrogen of the air in building up their tissues, or whether they derive the ob- 
served excess from the ammonia and nitric acid of the air. This question, the interest of 
which, both in a purely scientific and agricultural point of view, can hardly be overrated 
has enlisted the energies of chemists on both sides, and has given rise to some admirable 
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researches. It has also involved the extended examination of air and rain-water, in order 
to ascertain how much ammonia and nitric acid are usually contained in the one and brought 
down by the other. 

The principals in this discussion in France are MM. Boussingault and Ville; both of 
these chemists have made extended series of experiments on plants grown in glass cases ; 
their conclusions are, however, diametrically opposite; M. Boussingault contending that 
plants cannot make use of the atmospheric nitrogen, but seems to be indebted to the nitric 
acid and ammonia in the air for their supply in excess over that furnished by the soil; M. 
Ville maintaining that in the absence of both of these an increase of nitrogen in plants 
still takes place. 

At the meeting of the American Association for the Promotion of Science, Mr. Pugh 
stated that he had, under the auspices of Mr. Lawes, of Rothamsted, England, and at an 
expense of $6,000, devoted three years to the investigation of this subject, and the conclu- 
sion arrived at,—without going into details,—was, that no assimilation of gaseous nitrogen 
takes place—a result coinciding with that arrived at by Boussingault ; the experiments had 
been conducted with the principal cereal plants—wheat, barley, oats, peas, beans, buckwheat, 
and with clover and tobacco. In regard to all but the leguminous plants there could be no 
doubt as to the above result. With the latter the experiments were less decisive, in conse- 
quence of their not having given results so satisfactory as in the case of the others. 


ON THE EMPLOYMENT OF THE NITROGEN OF THE ATMOSPHERE FOR THE PRO- 
DUCTION OF AMMONIA FOR FERTILIZING PURPOSES. 


Since the determination of the value of ammonia, ammoniacal salts and nitrogenous com- 
pounds generally as fertilizers, the artificial production of ammonia has been regarded as a 
problem of the highest interest to agriculture. But to arrive at this result it is necessary to 
obtain the nitrogen elsewhere than in the nitrogenous matters, which may, for the most 
part, be employed directly as manures, and of which the limited quantities and elevated 
price permits, in any event, only restricted and costly manufacture. ‘‘ Atmospheric air is an 
inexhaustible and gratuitous source of nitrogen. However, this element presents so great 
an indifference in its chemical reactions that, notwithstanding the numerous attempts which 
have been made, chemists have not heretofore succeeded in combining it with hydrogen so 
as to produce ammonia artificially. 

This result, so long desired, is reported to have been obtained during the past year by 
MM. Margueritte and de Sourdeval, two French chemists, who: employ as their agent in the 
process the earthy base, baryta; converting it, by the aid of atmospheric nitrogen, into 
cyanide of barium. The following is the substance of the process employed, as given by 
the Abbé Moigno, in his journal ‘‘Cosmos,’’ (Paris.) . 

In an earthen retort is calcined, at an clevated and sustained temperature, a mixture of 
carbonate of baryta, iron filings in the proportion of about 30 for 100, the refuse of coal tar, 
and saw-dust. This produces a reduction to the state of anhydrous baryta, of the greater 
part of the carbonate employed. Afterwards, across the porous mass, is slowly passed a 
current of air, the oxygen of which is converted into carbonic oxyd by its passage over a 
column of incandescent charcoal, while its nitrogen, in presence of the charcoal and of the 
barium, transforms itself into cyanogen, and produces considerable quantities of cyanide 
of barium. In effect, the matter sheltered from the air and cooled and washed with 
boiling water gives with the salts of iron an abundant precipitate of Prussian blue. The 
mixture thus calcined and cyanuretted is received into a cylinder of either cast or wrought 
iron, which serves both as an extinguisher and as an apparatus for the transformation of the 
cyanide. Through this cylinder, at a temperature less than 300°, (Centigrade,) is passed a 
current of steam which disengages, under the form of ammonia, all the nitrogen contained 
in the cyanide of barium. 

Cosmos, from whence the-above information is derived, further remarks that it is impossible 
to foresee all the results of this great discovery. Among other things, it suggests the pro- 
duction of nitric acid from the air by oxydizing ammonia. 


ON THE SOURCE AND USE OF NITRATES IN AGRICULTURE. 


All chemists are agreed that the principal source of nitrogen in plants is the atmosphere. 
Most of them are also agreed that nitrogen is not absorbed by plants directly, but through 
the intervention of the ammonia and nitric acid contained in the atmosphere, while a small 
minority maintain that plants absorb free nitrogen directly from the atmosphere. It has, 
however, been a disputed peint as te whether plants assimilate all their nitrogen directly 
from ammonia, the nitric acid being converted in the soil into ammonia, or whether the 
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nitrogen is obtained as directly from nitric acid as from ammonia. Boussingault appears to 
have set this matter at rest by some carefully conducted experiments, by which he distinctly 
shows that plants assimilate nitrogen directly from nitric acid. ; 

Again, there is no element which enters into the composition of plants more slow in com- 
bining with other elements than nitrogen ; otherwise, the unlimited supply which we have of 
it in the atmosphere might be turned to good account. From the researches of Schoenbein, 
however, we learn that when “the oxygen of the air has undergone that mysterious trans- 
mutation into ozone it unites with nitrogen more readily, forming nitric acid ;’’ and this 
ozone, we learn farther, is discovered always when organic matter enters into decomposition 
in a moist soil, well permeated by air. 

The affinity of the oxygen of the atmosphere for nitrogen also becomes greater when air 
is made to pass through porous bodies that have been rendered alkaline, as has been shown 
by the interesting experiments of Mr. Claéy. Nor should we forget the services of M. Barral 
in this field of research. 

He has shown that the rains replénish the soil always with ammonia and nitric acid from 
the atmosphere. He has several times called attention to the influence of porous bodies in 
producing nitrates, which is also one of the valuable effects of the liming of land. He has 
proved by direct analysis that drainage, by rendering the soil more permeable to air, facili- 
tates the production of nitrates—an effect produced also by the cultivation of the soil more 
or less deep, which renders it more porous. He has objected to the use of the sulphate of 
iron as a fixer of ammonia, because it changes the alkaline carbonates of the manure into 
sulphates, which have not the same action in aiding the production of the nitrates. Such, 
then, is the state of our knowledge on this important subject. 

Let us, then, apply these principles to practice. We have been in the habit, for some 
years, of mixing, during summer, our summer-made manure with earth, which is generally 
composed of decayed weeds, wrack, road scrapings, &c. The practice was generally con 
demned by practical men as entailing unnecessary labor in the mixing—all the advantages 
of mixing being obtained (they said) by forming a manure-heap and carting on it. We 
always found that the fields or parts of fields to which we applied the mixture produced 
larger crops than we expected, both the first year and the year after, and we have therefore 
continued the practice. 

When organic matter is in a state of decomposition under the free influence of the air, 
nitric acid is produced, and this process is called nitrification. It goes on naturally in the 
soils in warm climates—in India, Peru, Spain, &c.; and the nitre is produced so rapidly and 
so abundantly in some places as to form nitre-beds, from which it is obtained for commerce. 
In more temperate regions the presence of fermenting organic matter, such as ordinary farm- 
yard dung, is necessary for the production of the nitric acid; and it is found that when a. 
heap has been formed of earth and dung, and, after a time, the whole-of the nitric acid 
washed out from it, there is more nitrogen obtained than was found in the materials before 
they were mixed. The same thing takes place in the soil that has been well manured, as in 
the heap of earth and dung. The more manure we add to our soils, the more nitrogen do 
we draw from the air and convert into nitric acid. Hence it is that a soil in a high state of 
fertility will produce comparatively a larger crop, with an equal quantity of manure, than a 
soil that is out of condition—the increase of crop being due as much to the hourly-formed 
nitric acid as to the elements of fertility already existing in the soil. 

What a lesson do farmers learn, also, from the scientific facts above stated as to the mixing 
of their composits ! Lime and earth are the most common ingredients of composts on our 
farms. The lime, while it facilitates the decomposition of the vegetable matter in the 
earth, adds some valuable salts to the heap (such as the nitrate of lime) by causing the con- 
stituents of the air and earth to unite in different proportions, forming nitric acid and 
ammonia. This is the reason M. Barral gives for the good results which are obtained for 
several years, with but small doses of manure, from soils that have been limed. Alkaline 
substances also facilitate the formation of nitric acid, and might therefore be added, with 
advantage, to our compost-heaps. It is well known that common salt produces, in many 
districts, no effect at all when applied to the soil; but, strange enough, if it be formed into 
a compost with earth, and turned repeatedly, its effects on the crop are most marked. In 
some districts salt is always used as an ingredient with lime in a compost. In those cases 
where it Js not required in the state of chloride of sodium as food for plants, if time be 
allowed till it is reselved into its elements, its alkaline base becomes of immense service in 
aiding the production of nitric acid. What is done so slowly in the soil is effected more 
rapidly in the compost-heap by the repeated turnings. 

From the effects produced by allowing air to pass through porous bodies containing some 
alkaline substances, mentioned above, we learn one of the great advantages of deep cultiva- 
tion and thorough pulverization of the goil. The oxygen of the air becomes ozonified— 
unites more readily with the nitrogen, forming nitric acid, which combines with the alkali 
present, and gives us a most valuable manure—a nitrate. 
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Large sums are now being offered for the substitutes for guano. We are of opinion that 
farmers should not look too much beyond their farms for that substitute; for we are con 
vinced that the time is not far distant when, by the skilful application of scientific princi- 
ples, they will find that substitute in the nitrogen of the air and in bones.—Correspondence 
of the Highland (Scotch) Journal of Agriculture. 


THE INORGANIC FOOD OF PLANTS. 


The salts which plants take up from the soil in which they root, or the water in which 
they live, or which a parasite takes from the stem upon which it leans, are made use of by 
them cither in their original form or after a decomposition, and then consumed in the form 

* of the products of that decomposition. 

When gypsum is taken up by a plant for the use of its sulphur, which is reduced from 
the sulphuric acid, in order to make up the sulphurous ingredients of the plants, the lime 
is evidently separated from the sulphuric acid and passed into another compound. 

Phosphates, on the contrary, which the plant receives from the soil are found as such 
afterwards in the plant, and especially in the seeds. The principal portion, at least, has 
undergone no decomposition. Whenever there is lack of phosphates in the soil, experience 
has taught that the yield of grain and of wine will be lessened. All goes to show that the 
absence of phosphates prevents the formation of albuminates. All albuminous substances, 
after ignition, leave some ashes which in every instance contain more or less phosphates, 
which cannot be extracted from the albuminate without complete destruction, except in a 
very few cases. The reason why, without the presence of phosphatic salts, no albuminous 
compound can form, is not sufficiently known. [For even supposing, with Mulder, that the 
albuminates (protein-compounds) contain phosphorus among their elements, this does not 
explain the necessity of the presence of phosphates in such comparatively large proportion 
as they are found in the seeds. 

There are other salts which are absorbed by plants without undergoing any further decom- 
position. Thus many maritime plants, and the Zamarix gallica, contain a large proportion 
of sulphate of soda; Zropacolum majus, a large quantity of sulphate of potassa; many of the 
Equisetace contain a large proportion of gypsum; Borago-officinalis, saltpeter, &c. 

As an exception only are the-carbonates or silicates found to any considerable extent. 
These salts are decomposed, their bases uniting with other acids with which they are brought 
into contact, while the acids are set free. LEvidently the carbonates are needed by the plants 
only for their bases, since there is opportunity enough for them to take up carbonic acid in 
the free state. It is different as to the silicates, for here the acid also is of importance to the 
plant. Silicic acid is essential to the life of the grasses, equisetacie, &c., which thrive only 
upon a soil offering a considerable quantity of available silex. In the plants the acid is 
deposited as such, for it is but a small proportion that can be demonstrated as being present 
in the form of a silicate. 

The plants of the shore and sea-weeds generally contain chlorides, (principally chloride of 
sodium,) which, at least in the majority of cases, appears to be an essential constituent. 
Whether the small proportions of chloride of sodium occurring in the plants of the interior 
be necessary to their existence, or must be considered as essential, is as yet hardly to be 
decided. 

That the presence of bromides and iodides in not inconsiderable proportion in many 
maritime plants are essential to them is evident; for, while no organic substance has as yet 
been met with in the vegetable kingdom containing either bromine, iodine, or chlorine, it 
is also known that these bromides, iodides and chlorides, collect and accumulate in those 
plants, as is the case with phosphate in the plants of the interior of a country. 

_ hat the chloride of sodium is committed to supplying the sea-weeds with soda appears 
tolerably well settled, although the relation of the chlorine to the soda in living plants does 
not appear from the analysis of their ashes, owing partly to the faulty manner of conduct- 
ing the same. : 

Organic acids are found united principally with potassa, which is represented by soda in 
marine plants. Next to these alkaline salts come the compounds of organic acids with lime, 
those with magnesia being still more rare. On the contrary, we find lime and magnesia 
much more frequently than potassa in the form of phosphate. 

Iron and manganese are scarcely, if ever, absent in all plants, but only in small propor- 
tions, and of the latter especially, in the majority of instances, mere traces. Thus they are 
also never wanting among the constituents of any kind of soil. The minuteness of the 
quantity in which iron and manganese are contained in plants might lead one to suppose 
them to be merely accidental or non-essential ingredients, if it had not been demonstrated 
by the experiments of Prince Salm Horstmar that manganese is quite essential to the life of 
at least some plants, and by Verdeil that iron is a constituent of chlorophyl. 
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It has further been found by experiment that sickly-looking plants resume a healthy 
green appearance by being moistened with a solution of iron. Alumina appears a constitu- 
tional necessity in but few plants, as, for instance, a Lycopodiacee. It is rarely, if ever, found 
in the ashes, and then only in very minute proportion. 

In the same manner in which the formation of albuminous compounds appears dependent 
upon the presence of phosphates, that of nitrogenous compounds, the carbohydrates, espe- 
cially of cellulose, depends upon the presence of potassa or soda, lime or magnesia in the soil. 

One of the bases to be mentioned here is ammonia—the oxyd of ammonium. It serves 
the plants to form its nitrogenous parts, and occurs in not inconsiderable quantities in their 
juice. Thereis no reason why this base, as far as it is not used up in the formation of 
nitrides, may not act in the same manner and for the same purpose as either potassa, soda, 
lime, or magnesia; for the great similarity in chemical and physical properties existing 
between the compounds of ammonia and of potassa renders a substitution of the one for the 
other to a certain extent very probable. 

This assumed substitution, though not actually demonstrated by experiment, but yet 
highly probable, would justify very important conclusions. We could assume that plants 
which take up a large proportion of potassa form a soil rich in that alkali, and which they 
require for their growth, may as well live in a soil poor in that alkali, if it be replaced by 
ammonia. (Mulder.) : 

To determine the amount of bases a plant requires for its development, in which a substi- 
tution of this kind is probable, is impossible, because during the process of incineration the 
ammonia present is driven off, and cannot be traced in the ashes. 

Liebig’s theory, that certain plants must contain a certain amount of organic constituents ; 
that therefore the sum of the oxygen of all bases is a constant one, though it cannot be 
demonstrated by experiment in the plants alluded to, is, nevertheless, not to be refuted. If 
we concede that certain bases are absolutely necessary to the life of a plant, it is obvious 
that there must be a minimum quantity of each one of these bases; and although it is not 
within the power of analytical chemistry to determine this minimum point, yet there is 
nothing in this to weaken the truth of Liebig’s theorem. 

As for the rest the substitution of ammonia for non-volatile bases suggested by Mulder 
is also in force as to the alkaloids, conine, nicotine, morphine, strychnine, which are un- 
doubtedly able to a certain extent to replace the metallic oxyds, potassa, soda, lime and 
magnesia. Licbig himself first called attention to the fact that potatoes, when not properly 
supplied with alkalies and earths, produce solanine to a greater extent. 

It is also a well known fact that Hyoscyamus niger is much more poisonous when grown 
on a pile of rubbish than when in good garden soil. Here there is evidently a replacement 
of potassa through hyoscyamin ; for, while the rubbish contains a decided superfluity of lime 
and magnesia, it is poor in potassa, which on the other hand abounds in good soil. The 
more hyoscyamin therefore this plant contains, the less potassa will be found in the ashes. 
The supposition of Liebig, that in the barks of cinchona a like substitution may take place 
between quinine and cinchonine on the one hand, and metallic bases on the other, appears 
not to be confirmed by the latest experiments.—Prof. Rochleder. 


ON THE PREPARATION OF BONES FOR AGRICULTURAL PURPOSES. 


Professor Johnson, of the Yale Analytical Laboratory, gives the following method of re- 
ducing bones to powder, first communicated to the public by Mr. Pusey, the well known 
English agriculturist : 

The process depends upon the fact that bones consist, to the amount of one-third their 
weight, of cartilage or animal matter, which, under the influence of warmth and moisture, 
readily decomposes (ferments or decays) and loses its texture, so that the bones fall to dust. 

From the closeness and solidity of the bony structure, decay is excited and maintained 
with some difficulty. A single bone, or a heap of bones, never decays alone, but dries and 
hardens on exposure. If, however, bones in quantity be brought into close contact with 
some easily fermentable moist substance, but little time elapses before a rapid decay sets in. 

So, too, if fresh crushed bones are mixed with sand soil, or any powdery matter that fills 
up the spaces between the fragments of the bone, and makes the heap compact, and then 
on meee with pure water, the same result takes place in warm weather, though more 
slowly. 

The practical process may be as follows: The bones, if whole, ‘should be broken up as far 
as convenient by a sledge-hammer, and made into alternate layers with sand, loam, saw-dust, 
leached ashes, coal ashes, or swamp muck, using just enough of any one of these materials 
to fill compactly the cavities among the bones, but hardly more. Begin with a thick layer 
of earth or muck, and as the pile is raised pour on stale urine or dung-heap liquor enough 
to moisten the whole mass thoroughly, and, finally, cover a foot thick with soil or muck. 


@ . 
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In warm weather the decomposition goes on at once, and in from two to six or more 
weeks the bones will have entirely or nearly disappeared. 

If the fermentation should spend itself without reducing the bones sufficiently, the heap 
Far be overhauled and built up again, moistening with liquid manure and covering as 

efore. 

By thrusting a pole or bar into the heap, the progress of decomposition may be traced, 
from the heat and oder evolved. 

Should the heap become heated to the surface, so that ammonia escapes, as may be judged 
by the smell, it may be covered still more thickly with earth or muck. 

The larger the heap, the finer the bones, and the more stale urine or dung-liquor they 
have been made to absorb, the more rapid and complete will be the disintegration. 

In the heaps, horse dung or other manure may replace the ashes, &c., but earth or muck 
should be used to cover the heap. 

This bone compost contains the phosphates of lime in a finely divided state, and the 
nitrogen of the cartillage, which has mostly passed into ammonia or nitrates, is retained - 
perfectly by the absorbent earth or muck. 

When carefully prepared, this manure is adapted to be delivered from a drill-machine 
with seeds, and, according to English farmers, fully replaces in nearly every case the super 
phosphate made by help of oil of vitriol. 


FEEDING STATISTICS. 


The following extracts from a communication to the (London) Farmers’ Magazine, by the 
well known agricultural experimentalist, Mr. J. B. Lawes, of Rotheramsted, England, 
contains much of value to the cattle breeder, although, in regard to some points, a difference 
of opinion undoubtedly prevails extensively : 

The first question to consider is, What is the probable amount of salable increase, or meat, 
that may be calculated upon as the produce of a given amount of ordinary good fattening 
food? The second is, What is the probable value of the manure? In offering a very few 
brief observations on these two points, I shall not attempt here to give any exact estimates 
of the comparative feeding properties of different foods, but merely state the average 
quantity of ordinary mixed foods of recognized good quality required to produce a given 
amount of gross increase or of carcass weight. I shall, however, give estimates of the com- 
parative value of the residue remaining for manure from a given weight of a number of the 
most important of our stock-foods. 

My own experiments show that oxen and sheep, fed liberally on good fattening food, 
composed of a moderate proportion of cake or corn, a little hay or straw chaff, together with 
roots or other succulent food, will yield over a considerable period of time one part of in- 
erease in live weight for from eight to ten parts of dry substances supplied in such mixed 
food. The quantity of dry substance of food required will vary between these limits according 
to the exact character of the food and other circumstances; but nine parts of dry substance 
of food for one of increase in live weight may be taken as a very fair average result for oxen 
and sheep with good food and good management. he dry substance of the fattening food 

of pigs contains much less indigestible woody fibec and a larger proportion of assimilable 
constituents than that of oxen and sheep, and in their case one part of increase in live weight 
should be obtained from the consumption of four to five parts of dry substance in their 
fattening food. By the ‘‘dry substance’ of food ig meant that portion which would remain 
after driving off, by a suitable heat, all the water which in their natural state they contain. 
For practical purposes it may be assumed that oil-cakes and foreign corn will, on the average, 
contain rather less than one-seventh, and home-grown corn, hay, &c., rather more than 
one-seventh of their weight of water, the remainder being the so-called ‘‘dry substance’’ of 
the food. In the same sense the commoner sorts of turnips will, on the average, contain 
more than nine-tenths, and swedes, mangels, &c., less than nine-tenths of their weight of 
water, the remainder being dry substance. Potatoes consist of about one-fourth dry sub- 
stance and three-fourths water. From these data the farmer will be able to judge for himself 
whether or not he gets a proper increase in weight of live stock for the food consumed ; and 
from comparative experiments he can decide whether or not he gets an adequately greater 
rate of increase by mixing with his other food some of the mixtures offered to him at £40 
or £50 per ton. ‘To aid him still further in his calculations on this point, it may be stated 
that, owing to the fact that during the fattening process the salable carcass increases very 
much more rapidly than the internal and other offal parts, it may be reckoned that nearly 
70 per cent. of the gross inerease of oxen and sheep fattening over a considerable period of 
time will be salable carcass. Calculations of a similar kind in regard to pigs show that of 
their increase in weight while fattening little less than 90 per cent. may be reckoned as 


salable carcass. P 
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The valuation of the manure resulting from the consumption of different foods is founded 
upon estimates of their composition, and upon a knowledge, experimentally acquired, of 
the probable average amount of those constituents of the food valuable for manure, which 
will be obtained in the solid and liquid excrements of the animals. In the estimates of the 
value of the manure from different foods, given in the following table, I have based my 
calculations upon what I consider the average composition of several articles when of good 
quality : 


Table showmng the estimated value of the Manure obtained from the consumption of ome ton of different 
articles of Food, each supposed to be of good quality of its kind. 


Estimated money 

Description of Food. —— ore = 

ton of each Food. 
£ saa 
I>. Decorticated Cotton-seed cake. 2322-2 >- enc sesecme ben a= == aaa 6 10 0 
Dry RETO CEN Be tate em enn se ase eee l e 4 18 0 
Bs head Bibetsyctcre Were dst a es NE rs 5 SIC eo ee Sa 4° Wis® 
AS SVG CUStiet we eters oaie seems eee te mice tata te aie ee ee tee ee ow at ei 4-5 0 
Sabena EN ee aa See So Sa on OSnS SEO SSE SHE Se eee sosssgsss 5 ane 
Lis Biba VTelore lS) eee See oe Ses eS aS ee sas 3. is: 
UAB RES BA etn Ars es es A ee Ree ee ee Se Se See ees Stab ee 
SS OPRDS CTI Wether reta eae Se Sree ales oe mi ec oles clan ai re ee ee 3 Aone 
nN eX: tye ae OS Pa Sa EE Pee ee AS aoe Bes 5 

10. Locust beans ---...------------------------ Sbeste Sess Sse 1 2 6% 
Si OSES Ms Si bie nar a Fab ofa eg eae as ee a 1 14 6 
2a VW CRG Se ra ate ala mie alee nl em iota erat eerie Gente manmanne Se eens 1 135 6 
HG pen boxe Tn ire) eS ee eS Ree Se Se Sec SOS eae Sse ify ha ol i ae Le etd 
TARONAlt tc cc sae can come Roem ccminaceimete ca ema ee eee ee ee eee 1 pitt Lei 3 
6 Ways GL EH Gh feet pence ve Spans aes se ar ee ee a Sie ps ey °Y 
L6s Clover hay 2a ois sc cco se esas ae cece ce an ease eee mee oes eee y Sea a 
fee Mea dOw RAY. oo nm ac ancie col ec cees ance awe osene mat ae tems meet 19-8 
MOSKOS 5a) et Se SRS aes es ese eI eS ce Sano 0° 136 
IO MENVIDCAUISEDOW «cnc. os cincescesaimie malic sat cectima nee mises mate enemies 0 12 6 
ZOMROAULCVIRITA omens coi cnloman este mb caccce aieme me eee aie eteer ener 0 10 6 
JIL OlaloeGinmeaecc car masse cceseisccsenenccshonts: seas na ete sae OF ia 
pepsin EEN BERG COSY es eR i ee ae pee ene ee ses a 2 3 0 One 
ZS SWECISUEN DIDS ene aman ooees eae a Oncise ae moose et cee Eee meee eee O43 
24. COMIN OORUCUAN DS eMeeiee ee neee acne se cee aes ee ecea se See eee Li ati 
ZS 2 CALLOUS oc mele ameter ae etnies ie ee ate ee ate ee ee mate a fee sent a em ele Laman! Ha 3) 


It will be seen how enormously the value of the manure from one ton of different 
foods varies according to the composition of the food itself. Now, from the actual analyses 
that have been made of several of the expensive ‘‘condimental’’ compound foods, as well 
as from a knowledge of the chief articles used in their manufacture, it may be safely asserted 
that a ton of few, if any of them, would yield a manure of anything like the value of 
either of the first nine articles in the above list. In the case of the majority of these new 
foods, the value of the manure, from a ton of the food, would certainly be much less than 
that from a ton of any one of these nine articles.—J. B. Lawes. 


DO ANIMALS CONSUME FOOD IN PROPORTION TO THEIR WEIGHT? 


The most decisive experiments bearing on this question are those of Mr. Lawes. These 
experiments were made to determine the ‘‘comparative fattening properties of some of the 
most important English breeds of sheep.’’ The breeds selected were the Sussex Down, the 
Hampshire Down, the Leicestershire, the Cotswold, and half-breed wethers and half-breed 
ewes. 

The sheep for these experiments were selected by good judges from the best flocks in 
England. Mr. Lawes says: ‘‘ Letters were written to breeders of eminence (those being 
generally selected who had obtained prizes for their sheep) requesting them to select fifty 
wether sheep born the same year, and representing fairly the breed required for the experi- 
ment. No limit was set upon price. The sheep were sent, abqut the month of September, 
to the farm, and they were kept upon ordinary food until the middle of November. At 
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this time the sheep were about nine months old, having been lambed about the February 
preceding.’’ 

At the commencement of the experiment in November, the sheep being about nine 
months old, the fifty Cotswolds weighed, on an average, 119% lbs. ; the Hampshire Down, 
1133 lbs. ; the Leicesters, 101 lbs. ; the half-breed wethers, 95 lbs. ; the half-breed ewes, 91 
lbs. ; and the Sussex Downs, 88 lbs. each. ‘ 

The experiment lasted from five to six months, the sheep being weighed at the end of 
every four weeks. The quantity of food consumed was accurately ascertained. 

The following table shows the average amount of food consumed weekly by each sheep: 


Oilcake. Hay. Turnips. 
ls. 02. lbs. oz. lbs: toe: 
Cotswold ....- 2222. seeees senescence een ees Scawed 8 1 6 14 113 --4 
ELAR SRIRCm eee cisoe eee se osituen ce cb ebeces costae ue 8 0. {fey My 106 16 
Rete eee tameiremncelecs tascca ca cmet nenne cst. 5 14 5 94 83 12 
Pie DECEIWOUD CI ec ceeet ctck eamtkccnecel cece ees chee 5 14 5 94 82 144 
ESPERO Olenemeivacme nels: cemnlate as asnceche cae 3 5 94 5 48 78 0 
SUES ESS 38.5550 no BASS SS Ga oe SC ee 6 5 14 1 al 
The average rate of increase per head per week was: 
lbs. oz 
POR OUR e ce re ean eee ae nein ce ele caates wci<e SOHN DISC LSS bgo0. asdang cosso5 3 23 
esa psn ec Seem ecie n= mamcleceiaite mt serene wesw omenisccecie ven sa tocccmeswete 2 12 
EURIOS soe 865 2056 oso S525 Sees Sess eae eee acrno seen sabe 2 13 
RCO EOES Peter amet nae ee in ne a ete atts rie ccickina On ese cicnis ce clas ne Sree ceeee 2 
EAE DICCOMW CLUCL a ose oe eet es coeds wncias ceceo waa coc coke baasee ee oeeeree 1 14 
HEE DECRU EWE bere eamee aiitisc tater cciiwes\casepeacosdeestsGevcecisecss fee eeee 1 _ 13} 


By ascertaining how much water there was in the quantity of food consumed by the 
different breeds, we are enabled to see exactly how much dry food was eaten. This was 
done._ Then, by taking the weight of the sheep at the commencement and at the end of 
the experiment, we are enabled to determine their mean weight. 

Thus, if a sheep weighed 100 lbs. at the commencement of the experiment, and 150 lbs. 
at the conclusion, we should call its mean weight 125 Ibs. Now, if this sheep eats 3 lbs. of 
dry food per day, we say that the amount of food consumed by 100 lbs. of live weight 
would be 2 lbs. 4 oz. per day. (If 125 lbs. eats 3 lbs., 100 lbs. willeat 2 lbs. 4.02.) Know- 
ing the weight of the sheep, then, at the commencement and at the end of the experiment, 
and also the quantity of total food consumed, (and the exact quantity of dry matter which 
it contained,) we are enabled to calculate how much 100 lbs. of live weight of the different 
breeds consumed of dry food per head per day. The result was as follows: 


lbs. 
ee NG TCH Cee ee arg te ee ete nete Elon oie ain nicle aaipiaisewiseew ee aan naoewam eine cleans 2.16 
Pius Lemme tae delee ole bacicesi om bincs ne /s<vicace snclnce seemeee one -\smnaaacinae 1.01 
Utes Cas bene eee eee eee Be aN ee Nee, ante teeter ia wise sole sais eactemristeaite 2.01 
lec a pore ey eee eo in 8 a Soe son vine owls ed ennic ce'stenes len asapmminseinemhton 2.15 
ne ORCCUEWCLU CES ere einate soe e ce ete fc aise ic selec cinta winiainc oh 0 sis sioicie maiaiamteatam'asiainions 2.02 
ir CCORCIVCN SEI a ae osc t a cdine co ricc cies, se cesss -'e ann\se ei nialeiceinemietsiaiateres 2.03 


In commenting on these figures Mr. Lawes remarks: ‘‘ Although there is a general im- 
pression among agriculturists that large sheep eat proportionally less than small sheep, it is 
evident that equal weights of sheep consume equal amounts of food.’’—Genesee Farmer. 


COTTON SEED CAKE. 


The following remarks on the subject of cotton cake, made by Professor Voelcker, of the 
Agricultural College of Cirencester, England, will be read with interest : 


There are several specimens of cotton cake on the table. There is very little value in 
the husk itself; the difference in the two kinds of cotton cake, then, arises from the different 
modes in which they are made. The one, the decorticated cake, is made from the kernel ; 
the other kind is made from the whole seed. The difference in composition of the two 
kinds of cake is very great. The decorticated cotton cake contains sixteen per cent. of oil, 
(more than any other description of cake,) while the whole seed cake contains only six per 


cent. ’ 
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The proportion of albuminous or flesh-forming matters in the decorticated cake amounts 
to forty-one per cent.; in the whole seed cake it is only twenty-three per cent.—just one- 
half. So with respect to the other constituents. The proportion of woody fiber is very 
much larger in the whole seed cake than in the other. ‘The husk in the whole seed cake, 
for a long time, was a great impediment to the general use to which cotton cake is now 
applied in this country. af ; 

The difference in the value of the two descriptions of cake is so great that I almost think 
two tons of the oil cake made of the whole seed does not go further than one ton of the 
best decorticated cotton seed cake. Moreover, there is a certain danger in using the whole 
seed cake. Several cases of so-called poisoning have been brought under my notice within 
the last year or two. Animals that have freely partaken of the whole seed cake have died 
suddenly, and people have imagined that there was something injurious in the husk. 

There is nothing poisonous in the husk of the cotton seed, and, when given judiciously, 
no injury will result; but if animals are supplied with an unlimited quantity of dry food 
with the whole seed, there is danger. The hard husk is indigestible, and may roll together 
in such large masses that inflammation of the bowels will ensue. There is no such danger, 
however, in the use of decorticated cotton cake. The decorticated cake occurs of various 
degrees of quality; and allow me to observe, with respect to all kinds of cake, that not 
only the composition, but even, in a higher degree, the condition of the cake, determines 
in a great measure its value. 

‘¢Some time ago I was very gratified in finding what great care Mr. Stratton, of Broad 
Hinton, the celebrated short-horn breeder, takes in selecting the very best of American 
barrel cake for his stock. 

‘In examining the different cakes, we ought to examine particularly their condition. The 
freshest cotton cake is as yellow as mustard. JI hold a piece of cake in my hand, the exterior 
of which is brown, but if I cut away a portion you will observe that the interior is bright 
yellow—very different from the part that has been exposed to the air. This was an excel- 
lent cake when we first got it, for feeding purposes, and we are feeding it extensively on our 
farm at Cirencester. When we first had it, it was of a bright yellow color, but you observe 
how it has since changed. From this we may learn a very useful lesson—that we may take 
the color as a guide to the condition and age of the cakes. If we are presented with a cake 
which is as brown as the specimens before me, and if you find, on cutting it, that the brown 
color has penetrated deep into the interior, we may at ence conclude that it is a stale, old 
cake. The deeper it has penetrated, the older the cake, and the more it has suffered by 
bad keeping. If itis kept in a damp place, its color and condition are rapidly deteriorated.’’ 


Composition of Cotton seed Cake. 


Decorticated.| Whole seed. 

Water .200- conn con ees nn nne oc cee eee cee n ee cewene canoes oe 8.29 11.34 
Ol... 2. - seen e eens cone cee carte cone cece ceeees ceee eee 16.05 6.18 
Albuminous compounds, (flesh-forming matters™)...-....---- 41.25 23.72 
Gum, mucilage, sugar, &c., (heat-producing substances).....- 17.44 30.98 
Woody fiber......-... sawoadewas costae ee Sesneeeceee 8.92 21.24 
Mineral matter, (ash).......... SASS SSeS eae SH SSS 8.05 6.54 
100.00 100.00 

*. Containino mitropemeccacherers cape coccee meememeae 6.58 3.79 


Upon this subject the editor of the Working Farmer remarks: ‘‘ This table gives a proxi- 
mate analysis of the cotton seed cake, after.the oil has been expressed, and it does seem 
to be a neglectful practice on the part of the planters of the South, as well as of the North 
to disregard its value for feeding purposes. Can it be possible that it can pay a freight to 
England and then be used for feeding cattle, and not be of sufficient value at home for 
similar purposes? A large factory is established at Providence, Rhode Island, for its 
manufacture. The cotton seed is carried from Charleston and elsewhere to Providence 
subject to heavy freight and expenses, and probably two or three profits before it reaches the 
manufacturer. He is enabled, with workmen at high cost, to decorticate the seed, express 
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the oil, and then ship the cake, subject to another freight and probably to two or three 
dealers’ profits, before it reaches the farmer, and he finds it to his interest to use it. Is it 
possible, under these circumstances, that it could not be used in Carolina to greater advan- 
tage than in England? 


NUTRITIVE VALUE OF DIFFERENT PASTURE PLANTS. 


The following table and observations on the nutritive value of various pasture plants, as 
determined in England and Scotland, is derived from a Prize Essay by Mr. Fulton, in the 
Journal of the Highland Agricultural Society, (Scotch,) July, 1859 : 


Scientific names. Common names. 
PbCUE DIACCUSC een ae sacs. ones ucasiecos Timothy-erassdeet.ccs. coshee mer aleve 
YMOSRIUS CHIStALUS . oc. oom mce sm cen nade Crested dogstail-<'....0- senses 22.71 
Dacoy lis) SIOMCTALA co. coe cen cweccs COCKSI00; mceme sees RW, 2 REI (aisys) 
PAGE MUCANCEI <5 owe ccom -secce ne ae Italian: TyeSvass<..oscac secten ee |) Lt36 
PGamprAveNSIS as. aac winn- > wens.o0- awake Smooth-stalked meadow-grass... 16.56 
Festuca duriuscula ...-..--... SSR CGeEE Hardtescue <cicea sesiace nee 16.16 
Trifolium pratense perenne .---..- Sesece COWSS PASS. <\snsens arent dee ce ORIEL 
ERS AAS 5a ais cei mie ne am meinnpe ss cc Yorkshire fog ...... aeeaeb arene 15.41 
MUUIMCLCNDG Jac ncc cece mecmece sence Perennial ryegrass -20c-0 «coms. - 15.38 
Medicago lupulina ....-.. Bee giemetal aa oo CLLOWACLOVED. so exetanic wmteasiaeiniet 13.40 
‘Poa trivialis..............---.---. ---- Rough-stalked meadow-grass.... 13.12 
BEEVECAVET DITCUSC —.-- o->— nan so5c- cs Commom-TéEd Clover( sa. n-\con inne -, 12.72 
Trifolium repens......-. aera ccslanee VW Tbe CLOVEL perm emin as ems wae eee is Gate 


Festuca pratensis, (meadow fescue,) one-of the best grasses, as well as other fescues, have.- 
been overlooked. 

If any doubt the accuracy of the above results, or desire further proofs, they can appeal 
to the highest authorities in the matter—the cattle. Let them sow the cultivated natural 
and artificial grasses separately in a field, as the writer has done, and they will find that the 
eattle will eat most of the other grasses almost out of the ground before they will touch 
perennial rye grass and white clover. 

To produce rich and productive pastures, we must anticipate nature by thoroughly stocking 
the land with a good variety of -the best grasses, such as are palatable and nutritious ; that 
resist drought and grow at low temperatures; that are large growers and spring quickly 
after being cropped. It is necessary to give a liberal allowance of seed, in order to prevent 
the growth of worthless and injurious indigenous plants; and, owing to their gregarious 
habits, grasses plant closest and thrive best when in considerable variety. 

For one year in grass the following can be recommended : 


OME OCI AGS = casera ens waco a) cine eo wiaccln ses owevesviest ceesaes - 4 bushel. 
Rw niROREaSS ee pene ct nan nl sierinrs (o<cicpicne'e\ ear aa\oersiaicaesss 1 bushel. 
Only setae tee aw oP a/aceelac cia clenscwanalecn= (ens sme'cmne 2 bushels. 
Piamoliyerradsesee. seb cas fetes clos secs com ecs esses cceessscnes - 5 pounds. 
Drant Clases Se SOS Sl Rae ee ei PARCEL Auaheeseaeget 8 pounds. 


CHAFFED HAY, STRAW, ETC. 


The cutting of hay, straw and com stalks, as food for cattle, is now in very general use 
in this country, and we believe it to have been fully ascertained that nineteen pounds of 
cut hay will take the place of twenty-five pounds in the long state. Our machines for per- 
forming this operation usually cut from one inch to an inch and a half in length. The 
English farmers are supplied with a different class of machines, cutting less than a quarter 
of an inch in length, and thus forming what they call chaffed feed. This practice is becoming 
very general, and, in connexion with machines for pulping roots, is quite revolutionizing 
the old practice. , ; 

We cannot conceive why the saving referred to above, of six pounds of hay in twenty-five, 
may not be augmented by cutting the hay shorter. ‘ If it is true in the one case, it must be 
true in degree all the way down to the chaffed condition. 
~ We find in the Lrish Farmers’ Gazette the following question: ‘‘I wish to be informed if 


“there be some great breeder or rearer of cattle in England or Scotland whose method con- 


- gists in steaming chaffed straw and turnip tops, the offal, as it were, of the farm, and giving 


the mixture to milch cows, steers, &c.? Who is he, and what measure of success seems to » 


have followed the practice? Be good enough to state precisely what you know of it.” To 


a A 
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this the editor replies: ‘The practice is so general and useful with many farmers in both 
England and Scotland that it is not necessary to name any one in particular. Suffice it to 
say that it is a very common practice, and profitable.’’— Working Farmer. } 

t jal 


BUCKWHEAT AS FOOD. 


From an investigation conducted by M. Isidore Pierre, of France, ‘‘On the value of buck- 
wheat as an article of food,’’ we derive the following statements. Buckwheat cooked 
products are equal to pure wheat bread as far as regards the phosphates or bone-making 
material and nitrogenous principles which they contain, and are superior to bread in fatty 
matters. The general yield of buckwheat, when cooked, is about three times the weight of 
the flour used, showing that such flour will retain forty to forty-one per cent. of water. 
Between different batches of ground buckwheat there is a great dissimilarity of composition— 
one batch containing nearly seven times as much nitrogen, twenty-five times the amount 
of phosphates and a hundred and fifteen times as much fatty matter, as another. The bran 
is the richest portion of the buckwheat, but cannot be digested by weak stomachs. 


BROWN BREAD. 


The Comptes Rendus of the French Academy of Sciences of Paris contains a very long paper, 
which is of some scientific and of more practical interest, on the art of making Bread. It 
appears that the bran of ground wheat contains an active principle of ferment, which has 
hitherto not been rightly understood by chemists, and to which the name of céréaline has 
now been given. This ferment can, we are told in the paper before us, be neutralized by 
the application of glucose, employed in a particular way; and being neutralized, the greater 
part. of the bran becomes transformed into good flour. In other words, what in France is 
called bread of the second quality, which the common people are obliged to eat on account 
of its cheapness, (though they do so with a certain degree of repugnance,) can be done 
away with, and bread equal to. that of the first quality, which is consumed by the better 
classes, can, without increase of expense, be substituted for it. Thus the new system seems 
to be of great utility, and it is desirable that our bakers should inquire into it. The bread 
produced is represented to be very palatable and wholesome. In the course of the experi- 
ments which the new plan necessitated, a curions chemical fact was discovered—namely, 
that the dark color of bread of the second quality is not caused, as has always been supposed, 
by the presence of bran in the flour, but by a peculiar fermentation of the flour. The dis- 
coverer of the improved system is M. Mége Mouriés. : 


THE VALUE OF SORGHO AS A FORAGE PLANT. 


The Sorgho at first was praised beyond measure ; then it was declared to be poisonous, and 
. that it diminished the quantity of milk. In short, after repeated experiments made by very 
distinguished farmers, it is considered as one of the best fodder-plants we can cultivate. In 
his experiments made in 1856 and 1858, M. F. Peer has obtained the following results: 

In the month of May a field was sown, hoed and cleaned, as usual. The plants, 15 centi- 
metres distant, soon began to spring up. At the end of July they were cut down, and given 
as fodder to four cows, who ate it greedily. These cows were entirely fed on it from the 
beginning of August till the beginning of October, a period of sixty days. The quantity of 
miin was the same during this period. The ration of each cow was about 75 kilometres of 
the stalks of the herb, or 300 kilometres for the four cows; and a field of 26 acres furnished 
this quantity for sixty days. 

M. Peer concluded from these experiments that sorgho, two metres high, can produce 
without exaggeration, 72,000 kilometres the hectare. He cut down the sorgho several times, 
but the last, in August, produced only thin stalks for the sheep. This plant can be cut 
several times in the year only when the soil is rich. 

In August, the jower part of the stalk had become stringy ; these were cut down and 
mixed with the leayes, so that not a blade was lost. M. Peer considers a single cutting 
of sorgho worth four of clover; that is to say, a hectare of sorgho is worth more than 
two hectares of clover as food for cattle. 

As yet, the sorgho has been attacked by no insect, and it is ready for the cattle at the 
time when the other plants are dried up by the sun. These are two great advantages. 

Sorgho cultivated on some lands imbibes poisonous qualities, for which it has been re- 
jected by certain farmers. The accidents caused by sorgho might have been prevented at 
first by prudent and judicious experiment. If it produces a bad effect, it may be mixed 
with other ingredients. If it is not injurious, administer it confidently, and this is nine- 
tenths of the case.—Vrom the ‘‘ Journal (June No., 1859, ) de la Société Centrale @ Agriculture 
de Belgique.”’ 

: 
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TREES—DISTANCE APART TO SET THEM. 


Messrs. Hooker & Co. have published the following directions for setting trees in orchards 
and plantations, and the number of trees and plants required to fill an acre: 


Namie of plants. No. of feet apart | No. per acre. 
‘each way. 

Standard apple trees___.--.-. Sat doeteun eects eke seaee 30 48 
Jo SIGUE EN) Oly ac OS Ea ol ei an Beep a ae a eS ee nee 6 1, 210 
Standard*peansandchermies 2o224.22252s4.--22i.c-e- 22! 20 110 
Dwarf pears, dwarf cherries and quinces ......--.------- 10 436. 
Apricots, peaches, nectarines and plums -..... _...------ 20° oe 110 
Currants, goosebetries and raspberries -... ---.-.-------- 4 : 2,722 
Blackberries and black-cap raspberries .......------.--.- 8 68h 
MBA ESS se Sa, a Aaa lc a a 12 302 
Strawberries in rows, 2} feet apart, plants 1 foot apart in 

ag USES Se aad Sn pee Rc a a era 17, 408 
Strawberries for market garden, 1 foot by 4----- -----+--|.------------2 10, 888 


ON THE PROTECTION OF PLANTS FROM:THE FROST. 


M. Boussingault has devoted a long article in the Annales de Chimie et de Physique to the 
preservation of plants from frost, by filling the air with smoke. This is not recommended 
on nights when the thermometer at a distance above the soil indicates a temperature below 
32°, for it would then have no effect; nor on windy nights, for there is no frost; but it may- 
possibly be found of service in protecting fruit-trees and delicate plants from the late frosts: 
of spring, by which their blossoms are so often destroyed. 


ON THE PRODUCTION OF OPIUM IN THE UNITED STATES. 


Mr. E. Weiss, who has devoted considerabie attention to the cultivation of the poppy: 
(with a view of preparing opium therefrom) in Southern California and some other portions 
of our country, publishes the following facts and suggestions relative to the subject : 

The species of poppy cultivated in the East for the sake of its sap (opium) is the so-called 


_ garden poppy, or papaver somniferum, of which there are two kinds—the common white and 


the common black poppy—both considered equally rich in sap. The pods of the white 
poppy are larger, whereas the black is more abundant in seeds, but then its oil is inferior 
to that of the former. The black poppy contains more morphine and the white more 
narcotine ; then again, the white poppy, with round or compressed pods, contains still less 
morphine than the one with oval pods. The poppy with brownish purple flowers is said to 
contain the most morphine. The poppy with filled blossoms is not so rich in sap as the one 
with simple blossoms. ; 
According to information collected on the spot, the cost of the production of opium in 
Egypt is 60 cents, and in Anatolia (Asia Minor,) 75 cents the pound. The greater cost in 
the latter country comes apparently from its higher latitude and the less congenial climate. 
In British India opium is sti a monopoly of government. The leaseholders of certain 


’ districts are bound to produce and to deliver annually a given quantity of this drug to the 


Honorable Company at the fixed price of $150 the chest of 140 pounds, which leaves still a 
small remuneration to the producer. ‘This traffic amounts to over 50,000 chests a year, and 
the prices of the drug in the Presidencies vary from $500 to $700 the chest, according to 
quality and demand. The cost of superintending and collecting this important revenue 
absorbs near a million anda half pounds. Opium is consumed all over India and the 
Malayan Archipelago. In Java the sale of this drug is a monopoly of the Dutch Company. 

The value of opium in the Eastern market varies from $4 to $6 the pound, according to 
quality and demand ; whereas the cost of production, as before stated, hardly reaches a 
dollar a pound. 

The poppy suffers nothing from insects, and its flowers give rich food to bees, The 
oil of the white poppy is considered in Europe the best after the olive oil. The poppy wants 
calm, warmth and a loose soil; manure agrees with it on the best of lands. A subsoil of 
clay is prejudicial to its growth. The poppy thrives well after fallow produce, which leaves 
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a clear soil, such as trefiles, cabbage and potatoes; on a rich soil it may be cultivated also, 
in continuance. After the poppy crop a crop of barley can be raised the same year. Wet 
does not agree with the poppy, and a rain of two days’ duration at the maturity of the 
plant will spoil the whole opium crop. The best opium produced in Asia Minor comes 
from the elevated plain (plateau) in the vicinity of the town of Kara Hissar. The soil of 
this plain is of volcanic origin, belonging to the trachytic formation. During three months 
this plain is covered with snow mostly every winter; the great heat there comes, but after 
the opium crop. 

In the districts of Benares and Behar, in the valley of the Ganges, the poppy is sown in 
November, in Upper Ezypt in January, and in Lower Egypt at the time of the spring 
equinox. The soil must be ploughed and harrowed carefully before the poppy can be sown; 
also, the application of pulverized manure (guano) is recommended. To an acre but two 
pounds of seed are required, which are mixed with earth, in order to throw them thin and 
regularly enough. As soon as the weeds spring up they mnst be rooted out carefully, and 
when the young poppies stand too close they must be thinned so that every plant has 
about nine square inches room and an easy access to facilitate the collection of the sap. 
This is done when the plant has reached the height of two or three inches; better not too 
early, in order not to disturb it in its growth. The wider the plants stand apart the more 
capsules they drive; yet this must not be carried too far, especially on a loose ground, because 
the plants would be exposed to be levelled by the wind. A month after the sowing the 
ground is hoed, and as soon as the blossoms show, the earth round the plant is heaped up. 
This must be done in dry weather. No pains should be spared.in the tillage of the soil, as 
they will be amply repaid by the increase, and the improvement, too, of the sap of the plant. 

The poppy plant throws out from four to six and more pods; half and often two-thirds 
of them are cut off, and only the first head or two, as being the largest, are left. After the 
fall of the blossoms, when the capsules or pods are filled with sap and have obtained their 
normal size—yet before they harden and begin to turn yellow—horizontal incisions are made 
with an instrument composed of four or five blades, united and shaped so that the rind of 
the pods cannot be cut through by this operation. Pereira says :—‘‘A few days after the 
flower has fallen, men and women repair to the fields and cut the heads of the poppy hori- 
zoutally, taking care that the incisions do not penetrate the internal cavity of the shell. 
A white substance immediately flows out and collects in tears on the edge of the cuts. In 
this state the field is left for twenty-four hours, and on the following day the opium is 
collected by the same people provided with large blunt knives. Each head furnishes opium 
but once only, and that to an extent of but a few grains.”’ 

When the pods give no more sap, they are cut off and dried for the seed and the oil they 
contain; but, for sowing, these seeds are of no use, because the plants they produce are 
weak, poor in sap and of inferior quality, too; therefore the seeds for sowing must be 
taken from unhurt pods. ‘To this purpose large capsules of orange shape aré selected, 
which are dried in the shade, then filed on strings by the stem and hung up in a dry room ~ 
with not too much draught, where they remain unopened till seed-time. Seeds of the last 
gathering are preferred to those of the year before. 

In Turkey, immediately after the pods are removed, also the stems and leaves are col- 
lected and well boiled in water on the spot. The decoction, without being strained, is 
poured off into pans along with the sap of the pods boiled down to the consistency of pitch, 
formed into loaves of about one pound weight, and wrapped into poppy leaves to keep 
them, from sticking together. The decoction of the plant is said to contain as much mor- 
phine as the sap of the pods; still the ‘‘Theriakees,’’ (Turkish opium-eaters,) who, of 
course, must be connoisseurs, prefer the latter, 7. e., the opium in drops. One day’s ripen- 
ing too much will greatly diminish the quantity of morphine in the sap of the pods, and 
probably also of the whole plant. The sooner, therefore, the incisions are made, and the 
quicker the operation is ended, the better the opium, i. e., the richer in morphine it will be. 

Smyrna opium, as above stated, composed both of the sap obtained by incisions and the 
decoction of the plant, contains, in the mercantile quality, about nine per cent. of morphine 
only, while the sap of the pods is said to contain as much as fifteen. The composition con- 
sists of about two-thirds of the decoction and one-third of the sap of the pods; the former, 
also, must apparently be poorer in morphine than the latter. 

The seeds of the injured pods are used for oil. The oil cakes of this seed are much liked 
by the cattle, and the stems and leaves may be used as a manure or fuel, their ashes con- 
taining much alkaline matter. 

A gentleman farmer at Winslow, (England,) made, in 1821, an experiment with the 
poppy on four and a half acres of land, which gave the following result :—60 Ibs. of dried 
opium, 7} gallons of oil, and the oil éakes. In this experiment the stems and leaves vere 
not used. At about the same time a similar experiment was made in Erfurt, (Germany,) 
the result of which was the average gain of one grain (450 to the ounce) of opium from 
every pod. Calculating nine square inches of land and two poppy heads to every plant, the 
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results of the latter experiment coincide very nearly with the former. This bad result is 
not to be wondered at, but rather the funny idea of the European experimentalists, in their 

_ wet and changeable climate, to enter into competition with the producers of opium in the 
sunny climes of the East. 

Some twenty years ago an attempt to produce opium was made by a Dr. Webster Lewis, 
of Lewisburg, York county, Pennsylvania, who informs the public (through the Medical 
Recorder of 1834) that after many unsuccessful experiment she has fallen on a mode of 
cultivation both easy and profitable, and that good poppy seeds may be had from him. It 
seems he was not successful in his poppy-seed trade, to judge by the continued importation 
of this ding here and in Boston. Pennsylvania is not a whit better situated, or, rather, is 
as ill-favored by nature, for the production of opium as either England, France or Germany. 
In old Europe the poppy attains but three and a half to four feet in height, and the pods 
the size of a hen’s egg, whereas in a more congenial climate the plant reaches six fect and 
more, and the pods the size of a little child’s head. Considering this, the fact will not 
be found astonishing that one acre of poppies in the East produces up to one hundred and 
thirty pounds of mercantile opium, and more, too. 

Mz. Weiss states that the climate and soil in the vicinity of San Diego, California, are highly | 
propitious to the production of opium—hetter, I dare say, than any part of Asia Minor; and 
the Pueblo Indians, under proper directions, are as well qualified as the Fellaheen, Hindoos 
or Osmanlees of the eastern hemisphere to attend to this new and also easy cultivation ; so 
much more, as it wants neither chemical nor mechanical skill in the production of opium, 
unlike indigo, sugar, cotton, rice, &c. In the vicinity of San Diego, land, labor and cattle 
are at normal prices, yet unaltered by gold excitement and immigration. Any amount of 
opium produced there would find a ready market in the capital of the State, whose popu- 
lation contains a very large number of Chinese, and whose commercial relations with China 
and Japan are improving daily. ; 


* 


ON THE CULTIVATION OF OPIUM IN FRANCE. 


M. Roux, Professor of Botany at the Naval School of Rochefort, France, has recently con- 
tributed an interesting paper to the French Academy, on the cultivation of the poppy in 
France for the purpose of extracting opium. His first researches on this subject date from 
. 1851, but were more especially continued by him during 1856, 1857, and 1858, on eight 
different kinds of poppy. His results are stated as follows: 1. The Indian poppy furnishes 
a considerable quantity both of opium and seed; the cultivation of this vigorous species 
might be tried in those departments of I'rance where the oil of the black garden poppy is a 
staple produce. The Indian poppy may be easily acclimatized in France. A quantity sown 
in October, 1857, has succeeded perfectly, and the young plants resisted a cold of 10 degrees 
centigrade (18 degrees below Fahrenheit’s freezing point) in the following winter. This 
cold proved equally harmless to the white, black and red species, which were sown about 
the same time. 2. The two latter produce the best opium, and their juice ig much richer 
in morphine than is the case with the opiums of commerce. 3. A man can collect 100 
grammes of opium in fifteen hours; and if women and children, who are so often in want 
of employment in the country districts, were employed in this task, the opium necessary 
for medical purposes might be entirely grown in France. 4. The growing of opium might 
become very profitable in France, where poppy oil is manufactured to the amount of 
from 25,000,000f. to 30,000,000f., and where it would, consequently, be easy to adda new 
branch to that trade by the extraction of opium; and it might even, in course of time, 
become an article of exportation. Home-grown opium has been tried, at M. Roux’s 
request, by M. Duval, first chief Navy surgeon at Brest, and found to answer very well, 
owing to the quantity of morphine it contains. 


WEEDS. 


If we consider the immense number of weed-seeds that are mingled among our clover 
and other seeds, we would be at no loss to account for the growth of these pests in 
our fields. Professor Buckman, to whom the thanks of agriculturists are due for the devo- 
tion of his talents and time to this subject, discovered ‘‘in a pint of clover-seed, 12,600 ; in 
broad clover, 39,440; and two pints of Dutch clover yielded severally 25,560 and 7 0,400 
weed-seeds. Supposing these samples to be sown, here were seeds enough to stock the land 
with weeds for many years.’’ 

“The farmer often goes to the cheapest market, and gets weeds for corn, and so pays 
exceedingly dear for what he considers a cheap bargain.”’ ; 

If we take into account the great fecundity of some weeds, we will not feel the least 


\ 


134 AGRICULTURAL REPORT. 


astonishment at the increase of the plants when the seeds are sown, and the plants allowed 
to arrive at maturity. ; wank 

Professor Buckman has counted 8,000 seeds in a single plant of black mustard, and in a — 
specimen of charlock 4,000 seeds. The common stinking chamomile produces 46,000, and 
tho burdock 26,000 seeds ; and the seeds of a single plant of the common dock produced 
1,700 little docks. It is a notorious fact that a great deal of the ryegrass seed of com- 
merce in Scotland is raised in some of the worse farmed districts, where weeds are certainly 
not an exception; and as it is, in many instances, bought and sown by the unsuspecting 
farmer without being properly cleaned, it is no wonder that he is often surprised and 
annoyed, on turning up his Jea, to find the field overrun with weeds of all descriptions, 
though he had been most particular in cleaning his land before sowing it down. 

Another means of propagating the growth of weeds by seed is the wind, which carries to 
immense distances winged seeds, such as those of the thistle. Here again the remedy, or 
rather the prevention, is in the hands of the farmer. Such weeds should never be allowed 
to come into seed. All the fields in the farm should be gone over at least twice in the 
season, so that not a single plant might escape. We have practiced for some years the 
cutting of thistles close. by the ground, or rather under its surface, and putting a little 
common salt on the root about the end of May. We have found this to be effectual in 
preventing the growth of the plant the same season again, and in most cases the weed has 
been. killed by the application, so that we have never been troubled again with it. 

Another means of spreading weeds over the farm is the dung-hill. Many farmers pursue 
the laudable practice of cutting the grass along their hedge and ditch sides, and putting it 
into their dung-hills, either to be consumed by animals or to be mixed among the dung. 
This is very good if the grass was only cut in time—that is, before the weeds growing 
amongst it were in seed; but it too often happens that this operation is performed after the 
turnips are all sown, and the men having nothing else to do before harvest. By that time 
many weeds are in seed, which is scattered over the fields when the dung is applied to the 
land.—Journal of Agriculture. 


DESTROYING OF WEEDS. 


A single plant of the common groundsel will produce 6,500 seeds in one summer. The 
graceful corn cockle sheds 2,600 productive seeds ; and the red poppy, which diversifies our 
corn fields and looks so gay upon our hedges, produces 50,000 minute but vital seeds. 
The corn sow-thistle launches out into the wind its 20,000 flossy parachutes, bearing the 
» germinating car-lixe speck to undulate with every breath of air, and take root far away. 
The common dock lets fall its 13,000 solid grains, each destined to shoot down an ex- 
haustive tap-root into the soil. Dandelion produces nearly 3,000 seeds, each furnished 
with an inimitable apparatus for a distant flight. The cow-parsnip, if neglected, will pro- 
duce 5,000 plants ; the meadow-scabious, 4,000; the mayweed, 45,000 ; the daisy, 13,500. 

Nor is it sufficient to cut down their bearing plants, and leave them to dry on the dung- 
heap or wither on the ground. The sap in the stem and leayes of the cut-down plants still 
mounts up to and nourishes the seed. Nor is their wondrous vitality less remarkable. If 
the ground be trenched three or four feet deep, there will appear “upon the surface a dense 
crop of weeds of a different kind from any observed before. They may have Jain hidden 
for years, but when exposed to the air, and rain and sun, the little spark of vitality within 
germinates as if the seed had freshly fallen. It is intolerable, that an indolent farmer 
should be permitted to poison his neighbor's fields. If he is lost to all sense of the injury 
he inflicts upon his own produce, he should be coerced to extirpate these enemies for the 
sake of others, whose property and labor are deteriorated by his carelessness. 

Alexander II of Scotland denounces that man to be a traitor ‘who poisons the King’s 
lands with weeds, and introduces a host of enemies.’’ Whoever was found to have three 
heads of the common star-wort among his corn, was fined a sheep for each stalk. In Den- 
mark the farmers are bound by law to destroy the corn-marigold, and in France a 
farmer may sue his neighbor who neglects to eradicate the thistles upon his land at the’ 
proper season. A law is already in operation in Australia to the same effect, and it is pro- 
posed to introduce a similar enactment into the Canadian code. Nor have suggestions for 
such enactments been wanting in England. A clause enforcing the extirpation of weeds 
in hedges, or along the sides of roads, passed through the House of Commons, but it was 
for some reason negatived by the Lords.—WNorth British Agriculturist, p. 1085. 


INFLUENCE OF EXTREME COLD ON SEEDS. 


Some experiments, more thorough and satisfactory than those of Edwards and Colin, 
have been made during the present year by Professor Elié Wartman, of Geneva, on the 


NOTES ON THE RECENT PROGRESS, ETC. 135 


influence of extreme cold on the seeds of plants. Nine varieties of seeds, some of them 
tropical, were selected. They were placed in hermetically-sealed tubes, and submitted to a 

cold as severe as science can produce. Some remained fifteen days in a mixture of snow 
and salt ; some were plunged into a bath of liquid sulphuric acid, rendered extremely cold 
by artificial means. On the 5th of April they were all sown in pots placed in the open air. 
They all germinated; and those which had undergone the rigors of frigidity produced 
plants as robust as those which had not been submitted to this test. 


ON THE GERMINATION OF SEEDS. - 


From a Memoir contributed to the Journal de la Société Tinperiale d' Horticulture on the 
‘*Germination of Seeds,’’ by M. Charles Appelius, seedsman of Erfurt, we derive the fol-' 
lowing abstract: ‘‘The value of a sample of seeds is often determined solely by their 
specific weight and density.”’ 

This method is no doubt good, but not infallible; besides, the weight of the same kind 
of seed may vary from year to year, according to the manner in which it is grown. It may 
eyen vary upon the same plant; it does so particularly in an ear of maize, the grains 
situated in the centre of the ear of that plant having a greater specific gravity than those 
above or below. Now, the latest experiments of Dr. Hellriegel go to prove, first, that in 
accordance with the general opinion of cultivators the best formed seeds have the greatest 
specific gravity; and, in the second place, that the heaviest seeds produce the strongest 

Jants. ; 

: Every one knows that in order to ascertain the specific gravity of seeds quickly and 
easily it is the custom to throw them into water, and to collect as the best those which, 
from their greater weight, fall to the bottom, whilst those which float are rejected as bad. 
However, too much confidence must not be placed in this method of proving seed by water. 
It may frequently mislead, particularly in the case of seeds in which the specific gravity 
differs little from that of the fluid. For example, those of cucurbitaceous plants, which are 
produced during cold seasons, float upon the water, and nevertheless germinate very well. 
It is known, too, says M. Appelius, that the seeds of these plants bear more female 
flowers than younger plants; that is to say, the plants are more prolific than those raised 
from seeds gathered in a cold season and planted shortly after they have ripened. Good 
secds of the melon and gourd lose weight as they grow old; at first they will sink in water, 
and by the sixth year half of them will float, without having become bad. We conclude, 
therefore, in this case, as in many others, that trial by water is not a sure test. 

In general the heaviest seeds are those which contain the most starch, such as those of 
cereals and leguminous plants, &c. ‘The specific gravity of oily seed is often nearly the 
same as that of water, although in some cases they are heavier ; as, for example, those of 
cabbages. The lightest seeds are those of umbelliferous plants, such as carrots, parsnips, 
chervil, aniseseed &c., and of composites, such as lettuces, scorzoneras, &c. In the first 
of these families the lightness of the seeds arise from the presence of an oil in the case 
which encloses the seed, and of air in the last. With a few exceptions all shining seeds 
are heavier than water. — i 

Many cultivators, before buying seeds, test them by making them germinate upon damp 
blotting paper, at a temperature of 59° to 75°. This process is convenient and tolerably 
sure for the kinds which are quickly raised, such as clover, peas and cereals, but does not 
answer for those which require a long time to germinate. For these the best practical plan 
is to growa sample in a pot. But even this will not always give a strictly correct indica- 
tion of the germinating power of seeds, since the result depends, all other circumstances 
being equal, uponéhe care taken in sowing, the temperature of the air, the depth at which 
seed is sown and the time of the year, &c. Thus the pips of apples and pears almost 
always germinate badly and in very small quantities when trials are made of them in pots 
soon after they are ripe, whilst they answer perfectly if they are sown at the end of October 
or in March in beds in the open air. For this reason it often happens that a sample is 

ed bad when in reality it is excellent. 
ee This is the case with the elctiity of woody plants, the seed of which come up the first 
ar i excepted. 
CB iai which is used to cover the trial seedlings also considerably affect the result. If, 
for example, the ryegrass seed (Lolium perenne) is sown in soil which retains moisture with 
average tenacity, and is buried one inch below the surface, seven-eighths of it grow in twelve 
days; if two inches, seven-eighths also grow,. but in eighteen days ; if three inches, six- 
eighths in twenty days; if four inches, four-eighths germinate in twenty-one days; at five 
inches, three-eighths in twenty-two days ; and at six inches, the proportion of the seeds 
which germinate is reduced to one-eighth in twenty-three days. On the other hand, when 
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ryegrass is sown and simply harrowed in, it germinates, almost without exception, in five 
days. 

M. Appelius’s memoir contains, in the form of a table, the length of time necessary to 
germinate the seeds of many plants at a temperature of 55° to 54° in the sun, and 54° to 
64° in the open air. 

This table shows plainly, says the German author, that those seeds which are lighter than 
water require a longer time to germinate than those which are heavier. 

A tolerably large number of seeds come up slowly, and even with difficulty; they are 
generally those which have a thick, tough skin. In this case itis a good plan to soak the 
sample in hot water, from 167-degrees to 185 degrees, for four and twenty hours, and not 
to sow it until after it has been prepared in thismanner. Their germination may be assisted 
by notching—a more delicate operation than the first, because care must be taken not to 
injure the embryo. Unless one or the other of these methods is adopted, it will generally 
be one or two years before such seeds come up. The seeds of palm trees usually grow very 
well placed on damp sawdust, the germinating end downwards, and kept in a damp, warm 
atmosphere. 

The spores of ferns and the seeds of orchids, which are very minute, come up rapidly, if 
they are scattered on pieces of peat placed in a pan with water. 

For hardy plants M. Appelius recommends, as by far the best plan, to sow them in lines. 
In his opinion, the reason of the frequent failure of seeds in gardens is that they are sown 
in earth too dry and buried too deep. Besides, if care is not taken to press the earth lightly 
together before sowing the seed, heavy rains falling directly after will force some of the 
seed deeper in, and so occasion greater inequality in germination. 

For perfectly hardy annuals, the best plan is to sow them late in the autumn, or, at least, 
very early in the spring; if the seeds are not in the ground before April you run the risk 
of seeing them flower very late and very badly. 

Seedlings which are obliged to be raised in hotbeds or under frames, cause much disap- 
pointment, and consequently complaint of the quality of the samples. M. Appelius does 
not hesitate to say, in that case, the want of success arises more often from bad manage- 
ment than from the badness of the seeds. In his opinion it is a mistake to sow many kinds 
of flowers in high bottom-heat, such as stocks, asters, phlox, hearts eases, petunias, &c., 
which do far better in a very gentle hot-bed, and produce stronger plants, less likely to die 
off. On the other hand, it must not be forgotten that the dung with which a hot-bed is 
made, after it has given off its first heat, absorbs the moisture from the earth with which it 
is covered; that the surface of this earth under the frame generally slopes towards the 
south, and the greater part of the shower from the watering runs down this incline, the end 
of which is that the earth in which the seeds are embedded is often too dry, or, at least, it is 
so with that next to the back of the hot-bed. In this case, says M. Appelius, if you sow 
those seeds which germinate slowly and require constant damp, such as phlox and hearts- 
ease, af the bottom or in the front of the bed, and those which grow more readily at the top 
or back, the result will be good; but it will be quite the contrary if the reverse is done. 
Finally, the success of seedlings raised under frames depends principally upon the regula- 
tion of moisture. Another precaution, and one of the utmost importance in this casé, is 
not to sow thick; a plant raised among a lot of crowded seedlings is very apt to die before 
it has made its fourth leaf. This seldom happens if, on the contrary, seeds are sown thin, 
and a little powdered charcoal mixed with the earth. 


PREVENTION OF THE ATTACKS OF THE TURNIP TL. 

By steeping the seed in salt water, the attacks of the Turnip fly are partially or wholly 
prevented. ‘Those who experimented last season mention it as a specific. In steeping the 
sced it is necessary to guard against injuring its vitality. Salt water made to a strength in 
which an egg will float is the prescription—the seed remaining about five minutes in the 
steep ; the sced to be afterwards dried previous to sowing. Farmers, by experimenting with 
various steeps and dressings of the seed, may discover something practically useful. A solu- 
tion of nitrate of soda, dissolved bones and Peruvian guano is very suitable for using for 
the steeping of seed. A vigorous growth of the plant in the first stages will follow such 
steeps. Care, however, must be taken not to impair or destroy the vitality of the seed.— 
North British Agriculturist, page 559, volume for 1859. 


OBSERVATIONS ON SOUND AND UNSOUND POTATOES. 
» 
Ata recent meeting of the Royal (English) Agricultural Society, Professor Way referred 


to some experiments he had made on sound and ungound potatoes. He found that if fresh 
slices of potatoes, in each of these conditions, were placed in separate portions (about a quarter 
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of a pint) of new milix, and kept warm for three or four hours, the milk in which the sound 
slice had been put would remain perfectly fresh and sweet ; while that in which the unsound 
slice had been put would have become curdled. In many cases it was difficult to detect, by 

_ the eye, a sound potato from an unsound one; whereas this test at once decided the inherent 
qualities of each. Malt, he remarked, had the same effect on milk, and he attributed the 
effect of diseased potato on that fluid to the same cause, namely, to the presence of a pecu- 
liar fermentative principle. 4 


- CULTURE OF THE POTATO. 


The Bath and West of England Agricultural Society offered, in 1858, a liberal prize for 
the best essay on the cultivation of the potato, which prize has been awarded during the 
past year to Dr. Lang, an English agriculturist, who has devoted much time to experiment- 
ing on this vegetable. The positions which this gentleman maintains are as follows: 

He affirms that ‘‘the vigor of the set does not wear out by length of years,’’ and that 
sound potatoes may be grown from diseased sets. He also denies the influence of soil in 
predisposing to disease, but that some manures have such an effect—farm-yard manure, for 
example, although it increases the yield. He recommends early planting. He prefers white 
to colored sorts, avoids nitrogenous manures, and employs lime and salt in the proportion 
of eight tons of lime with three hundred-weight of common salt to an acre. He likewise 
recommends cultivators to grow exclusively potatoes that ripen early, and, if the disease 
appears, to earth up the stalks. He recommends cutting the sets from smooth, middle- 
sized, fully ripe potatoes, that have been kept dry, planting in fresh earth, with a mixture 
of quicklime, and carefully avoiding rubbing off their first shoots. 


ON THE ABSORPTION OF ARSENIC BY PLANTS. 


That vegetables are killed by watering with an aqueous solution of arsenic was long ago 
shown by Marcet, Jager, Link &c., of Europe, and also by experiments made in this country. 
Still, mould will flourish in paste poisoned with arsenic, and some insects will feed upon 
animal matter impregnated with arsenic without apparent injury. Recent experiments, 
however, conducted by Dr. Edmund Davy, Professor of Agriculture and Agricultura] Chem- 
istry in the Royal Dublin Society, furnish us with some exceedingly interesting additional 
information respecting the action of arsenic upon plants. This gentleman, knowing that 
sulphuric acid containing arsenic was largely employed in making super-phosphate and other 

_ artificial manures, and that these must, therefore, contain variable quantities of that 
substance, conceived it probable that plants supplied with such manures might imbibe some 
» arsenic, and in this way be rendered more or less unwholesome as articles of food. To 
ascertain, in the first instance, whether plants really take up arsenic when presented to their 
roots in the soil, Dr. Davy transplanted into a flower-pot three small plants of peas, and 
- when they were established, he commenced watering them every second or third day with 
a saturated aqueous solution of arsenious acid ; and this treatment was continued for more than a 
weele without its appearing to produce any injurious effects upon the plants. At this period Dr. Davy 
was obliged to leave home for some months ; on his return he found that these plants had 
grown up to their fullsize, had flowered and fruited. On chemical examination he detected 
arsenic in them, both in the herbage and seeds. Having thus learned ‘‘ that arsenic might 
be taken up in considerable quantity by plants without destroying their vitality, or appear- 
ing even to Phertere with their proper functions,’ Dr. Davy proceeded to ascertain whether 
arsenic, as it existed in different artificial manures, (such as the super-phosphate,) would in 
‘like manner be taken up by plants growing where these manures had been applied. He 
tried the experiments with cabbage-plants in a soil consisting of one part of super-phosphate 
to four of garden mould. When a plant had grown healthily in this soil for three weeks (where, 
the wonder is, that it should have grown at all, irrespective of the arsenic) he cut off its 
top, tested it for arsenic, and found ‘‘ the most distinct indications of the presence of*that 
substance.’’ Finally, to ascertain if arsenic could be detected in crops grown with super- 
phosphate in the ordinary way and amount, he took turnips from fields in which this ma- 
= pure had been used, and obtained from them ‘‘the most unmistakable evidence of having 
} been arseniated.’’ The facts thus collected appear to Dr. Davy ‘‘to have some important 
earings; for, though the quantity of arsenic which occurs in such manures is not\large 
when compared with their other constituents, and the proportion of that substance which 
is thus added to the soil must be small, still plants may, during their growth, as in the case 
of alkaline and earthy salts, take up a considerable quantity of this substance, though its 
_ proportion in the soil may be very small» Further, as arsenic is well known to be an. ac- 
cumulative poison, by the continued use of vegetables containing even a minute proportion 
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of arsenic, that substance may collect in the system till its amount may exercise an injurious 
effect on the health of men and animals.’’ Dr. Davy’s paper is published in the London, 
Dublin and Edinburgh Philosophical Magazine, August, 1859, p. 108.—Siliman’s Journal. 


NEW CALIFORNIA GUM. 


At a recent meeting of the Boston Society of Natural History, Dr. Hayes reported that a 
specimen of gum recently sent to that Society from California, and referred to him for 
examination, ‘proved to be pure Arabine, or the colorless constituent of gums, which is 
soluble in cold water and forms a clear gum solution without the character of emulsion. 
This, gum is commercially valuable, the quality being fully equal to any imported.” 


JAPANESE VEGETABLE WAX. 


Ata meeting of the Boston Society of Natural History, April, 1859, Professor W. B. 
Rogers presented the result of an examination of the Japanese Vegetable Wax, which has 
recently become an article of commerce. 

This substance has the whiteness and apparent purity of bleached beeswax, from which, 
however, it differs in various particulars, both as to mechanical and chemical relations. 

At ordinary temperatures this vegetable wax is more brittle and Jess ductile than beeswax, 
and breaks with a smoother and more conchoidal fracture. Its specific gravity is slightly 
less, and its melting point, about 127°, is more than 20° lower than the temperature at 
which beeswax becomes liquid. 

Like the latter substance, this vegetable wax is separable by alcohol into three fatty bodies, 
of which one is soluble in the liquid at ordinary temperatures, another only in hot alcohol, 
and a third is insoluble in it at any temperature. An experiment made to determine the 
proportion of these ingredients in the vegetable wax gave the following result, in round - 
numbers, in 100 parts: 


Soluble in ‘cold ‘alcohol:(temperature 60°) +. gs +26 ec meewe Soe mnsae ee 12 parts. 
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According to Brodie, beeswax similarly treated with aleohol yields only four or five per 
cent. of matter which is soluble in the liquid when cold, and tweaty-two per cent. which 
dissolves in it when boiling, while the remainder, amounting to nearly three-fourths of the 
whole weight is entirely insoluble in this liquid. Of these three ingredients called, 
respectively, Cerolein, Cerotic acid, and Myricine, Brodie found the two former, viz: those 
soluble in cold and hot alcohol to have the character of fatty acids, while the third or 
Myricine proved to be a neutral fat, compounded of Palmitic acid and a fatty base. The 
three corresponding substances, isolated by alcohol from the vegetable wax, differ from 
these in some of their physical properties, and may, on closer examination, be found to 
consist wholly or in part of distinct and perhaps new fatty bodies. 

The substance, separated by alcohol at the common temperature, is a soft, scarcely solid 
fat, which becomes entirely fluid at about 106°. With solution of litmus it exhibits quite 
a strong acid reaction. : 

The corresponding extract from beeswax, the Ceroline of Brodie, fuses at about 85° and 
shows a much feebler acidity. The ingredient dissolved from the vegetable wax by hot 
alcohol, and separating from the solution as it becomes cool, was found to have its fusing 
point at 134° and to become as liquid as oil at 136°. This substance dissolves readily in 
alcohol many degrees below boiling. The solution affords with litmus no trace of acid 
reaction. The corresponding educt of beeswax, the Cerotic acid, has a much higher melting 
point, is less soluble, and is distinctly acid. 

The solid residuum from which hot alcohol had ceased to extract anything more, being 
driéd and strongly compressed between folds of blotting paper, was found to adhere together 
very imperfectly, and to be much more brittle than the original wax. Its melting point is 
about 130°, and at 132° it is entirely liquid. The corresponding ingredient of. beeswax, 
consisting chiefly of Myricine, melts at 147°. t 

It thus appears that the vegetable wax under consideration differs from beeswax, not. 
only in the proportions of its ingredients as separable by alcohol, but in the physical 
character of these corresponding substances, the composition and chemical properties of 
which can only be determined by a thorough investigation. As regards its economical value, 
it saponifies readily, and when burned in the form of candles yields a strong clear light. — 

Dr. Jackson confirmed the above experimentsiof Professor Rogers, and stated that he had 
experimented on wax made by himself from ne. tee of this plant, (Rhus succedanum). 
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_ On boiling the berries in water the wax rises to the surface ; it is a concrete volatile oil 
rather than a wax ; it exists under the skin of the berry in abundant granules containing 
14.6 per cent. of the wax. It is not likely that it would prove remunerative to bring so 
ee ond bulky a material to this country from Japan, for the purpose of extracting the 
wax here. 


THE RICE PAPER-PLANT OF CHINA. 


Recently, at the London Horticultural Society, a young stem of the Rice paper-plant 
(Aralia papyrifera), cut in the island of Formosa by Mr. Fortune, who has lately returned 
from China, was exhibited by that gentleman, He stated that there is now no doubt that 
Formosa yields the greater part of the rice paper of commerce. This beautiful sub- 
stance is largely consumed in the Canton and Fokien provinces. In the city of Foo- 
Chou-foo, every lady wears artificial flowers made from it. It is estimated that this place 
alone consumes about $30,000 worth of it anuually. The cheapness of this article in the 
market shows that it must be very abundant in its place of growth. One hundred sheets, 
each about three inches square, can be bought for the small sum of three half pence. One 
almost wonders, Mr. F. remarked, that it is not more sought after by workers in artificial 
flowers. Rice paper is the pith of the plant, cut into thin sheets by the Chinese. 


THE CHINESE GRASS-CLOTH PLANT. 


The following extract from the report of Mr. Nathaniel Wilson, curator of the botanical 
garden at Bath, Jamaica, describes the successful introduction into that island of the China 
grass-cloth plant, the Rheea of Assam, and. the propriety of turning to profitable account 
their numerous indigenous fibrous-yielding plants, which are at present quite neglected :— 
‘*T have now the happiness of recording my entire success in the cultivation of the Chinese 
grass-cloth plant, (Bozhmeria nivea,) introduced in 1854, and a more valuable introduction 
could not have been made. I find the plant thrives here with a luxuriance equal to any of 
our native plants, and probably with more vigor than it does in its native clime. ‘This 
plant (as it is now well known) produces the best fibre for textile purposes with which we 
are acquainted, and, according to undoubted authority, is worth, in the London market, from 
£80 to £120 per ton; which is surely sufficient to render the plant an object worthy all 
the attention we can bestow on it, if new staples for general and profitable cultivation be 
desirable. I have no hesitation in saying that, by its spontaneous and luxuriant growth, a 
more desirable and appropriate plant for tropical culture has never before been submitted to 
' the notice of the public.’’ 


GRASS OF THE BRAZILIAN PAMPAS. 


“One of the most interesting plants now in flower at Turnham Green gardens is the 
Pampas grass of Brazil, (Gyneriwm argentum.) This plant has twelve flower stems, each some 
eight feet long, about the thickness of the thumb, and supported by an erect panicle of 
inflorescence at least eighteen inches in length, which, beneath the bright sunshine, looks 
a beautiful, light-colored feather, spangled with silver; the panicle is in the form of the 
beautiful Arwndo phragmites. The leaves, which are some seyen or eight feet long, witha 
hard, flinty skin, grow in tussocks, which, in situations at all favorable, soon acquire a large 
size. When in flower, certainly few plants are more striking or magnificent in appearance 
than this gigantic grass, which, being perfectly hardy, will be found to be a great acquisition 
to ornamental grounds.’’—London Gardner’ s Chronicle. 


AUSTRALIAN NETTLES. 


The shining nettle of Moreton bay isa true nettle, but a large tree, with bright, glossy leaves, 
something resembling mulberry leaves in shape, and bunches of white flowers, something 
like small bunches of white lilac flowers, but pendant. The most remarkable nettle, how- 
ever, of this country is the Urtica gigas, or rough nettle tree. This tree has a large leaf, 

“something like a sunflower leaf, hirsute beneath, and every bristle has a most painful sting. 
Some gentlemen, who had been in Ilawara, collecting specimens of trees for the Paris exhibi- 
tion, told me they had measured one of these wonderful trees, which was 32 feet round, and, 
J think, 140 high. Such is the potency of this virus of this tree that horses that are driven 
rapidly through the forests where they abound, if they come in contact with their leaves, 
die in convulsions. I have seen a statement of the actual death of his horse by a traveller 
through these parts, and one of the gentlemen of the Exhibition committee told me that, 
as they were riding in the Ilawara forest, a young man who had lately arrived, and was 


140 / AGRICULTURAL REPORT. 


ignorant of the nature of the tree, breaking off a twig as he rode along, had his hand 
instantly paralyzed by it. His fingers were pressed firmly together, and were as rigid as 
stone. Fortunately a stockman, who was near, observing it, came up and said, ‘‘I see what 
is amiss, and will soon set all right.’’ He gathered a species of arum, which grew near— 
for nature had planted the bane and the antidote together in the low grounds—and rub- 
bing the hand with it, it very soon relaxed and resumed its natural place. This is precisely 
the process used by the children in England; when nettled they rub the place with a bruised _ 
dock-leaf, saying all the while, ‘‘ Nettle go out; dock go in.’’—Howitt’s Land, Labor and Gold. 
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OBSERVATIONS ON ENGLISH HUSBANDRY. 


BY HON. HENRY. F. FRENCH, EXETER, N. H. 


I.—GENERAL SYSTEM OF HUSBANDRY. 


PRODUCT PER ACRE DOUBLE THAT OF THE UniTED SraTes.—Wuy ?—EPFrFECT OF THE ARISTOCRATIC 
ELEMENT ON PRODUCTIVENESS.—PRIMOGENITURE, LARGE ESTATES, LANDLORDS, FARMERS OR 
TENANTS, AND LABORERS.—EDUCATION, LOW WAGES, DIVISION OF LABOR, SKETCH OF AN ENG- 
LISH FARM, FOUR COURSE SYSTEM, CAPITAL EMPLOYED, LEASES, COMPARISON OF RESULTS. 


The English farmer usually is not the owner of his farm, but pays an annual rent for it 
(taking an average for-all the cultivated lands, including grass) of nearly seven dollars an 
acre. In addition to this rent, he pays the rates or taxes, which cannot be exactly stated 
in the average, but which usually amount to about half the rent. We may fairly set down 
ten dollars an acre as what the’ English farmer pays each year for the use of his land—not 
merely for what he ploughs and plants, but for the whole extent in tillage; mowing and 
pasture. 

This payment he usually ‘meets semi-annually in money, and, supporting himself and 
family liberally, adds something to his capital. His whole time, attention and capital are 
devoted to his farm, and he has no other source of income. The American farmer of the 
wheat-growing States—for our comparison does not extend to the South—usually owns the 
land he tills, which he has purchased often at less than the annual rent of an English farm, 
and his rates and taxes are merely nominal; yet the impression generally prevails that 
agriculture in America is an unprofitable business, and requires to be helped out by some 
collateral employment. : 

The English farmer, too, cultivates old fields, which have felt the pressure of the plough 
for centuries, while the American farmer opens a virgin soil, requiring, or at least receiving 
in the new States, no manure for many successive years. : 4 

Again : comparing particular products, we find the average crop of wheat on all the lands 
in wheat in the United States, by the census of 1850, to be nine and one-eighth bushels per acre, 
while the average crop of all the wheat lands in England is estimated at twenty-eight 
bushels to the acre! and the average product in all Scotland, in the year 1856, is accurately 
ascertained to have been twenty-nine and a half bushels per acre. The averages in the 
great wheat-growing States are less than one-half those of England—New York, Ohio, and 
Indiana yielding but twelve bushels, Illinois and Missouri but eleven bushels and Iowa but 
fourteen bushels to the acre. For our consolation it may be added that official returns 
show the very low average of cight bushels of wheat per acre for Lower Canada, and only 
twelve for the justly-boasted garden of the province, Western Canada: 

What is the secret of English husbandry by which these results are obtained? How can 
the English farmer sustain the heavy burdens of rent and taxes and make a profit beyond 
his support ; and how can he at the same time steadily increase the fertility of his soil while 
annually sequring from it crops so valuable? To answer these questions fairly and intelli- 
gently was a principal object of the writer’s visit to England and of careful investigation 
there, and is now a chief subject of inquiry. Does the superior productiveness of English 
agriculture result from natural advantages of soil and climate; from a structure of society 
better adapted than our own to develop her resources ; or from a more intelligent application 
of science and labor to the culture of the earth? "and can we, without a sacrifice beyond the 
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advantage gained so far conform to her practice as to materially increase the products of 
our fields?” 


The small average of onr crops, however, is not the most discouraging feature of our 
agriculture. The depreciation of our soil, and the decrease of the average product per acre 


of our crops, is attracting the attention of observing men both at home and abroad. 


Liebig (in his Modern Agriculture) refers to this, which he significantly terms the ‘‘ Spolia- 
tion System,’’ thus :—‘‘'The deplorable effects of the spoliation system of farming are nowhere 
more strikingly evident than in America, where the early colonists found tracts of land. 
which, for many years, by simply ploughing and sowing, yielded a succession of abundant 
wheat and tobacco harvests. We all know what has become of those fields. In less than 
two generations, although originally so teeming ~with fertility, they were turned into deserts, 
and in many districts brought to a state of such absolute exhaustion, that even now, after 
having lain fallow more than a hundred years, they will not yield a remunerative crop of a 
cereal plant.’’ Again, he says :—‘‘The American farmer despoils his field without the least 
attempt at method in the process. When it ceases to yield him sufficiently abundant crops 
he simply quits it, and with his seed and ‘plants, betakes himself +o a fresh field; for there 
is plenty of good land to be had in America.’’ 

That these are no slanders of foreign writers merely, we may refer to an article in the 
Patent Office Report of 1852, which fully supports this view. 

‘Several years ago,’’ says the Secretary of the Ohio Board of Agriculture, ‘‘I became 
aware of the fact that wheat, the staple crop of Ohio, was annually diminishing in its yield 
per acre, that in less than fifty years the average product was reduced from thirty to less 
than fifteen bushels per acre. I also learned that in Great Britain the yield had increased 
from sixteen to thirty-six bushels per acre during the same period.’’ 

_ In the old State of Massachusetts we have it stated by the Board of Agriculture that in 


_- ten years, ending in 1850, ‘‘although the tillage land had increased more than 40,000 acres,”’ 
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there had been no increase of grain crops, but an absolute depreciation of 600,000 bushels, 
and with an increase of 100,000 acres of pasturage there had been scarcely any increase of 
neat cattle, and a decrease of 160,000 sheep and 17,000 swine. 

Surely it is time, with such facts before us, that we should endeavor to study the theories 
and practice of any nation which is making healthy progress in agriculture. 

The practice of husbandry in England cannot be well understood without an appreciation 
of the structure of society there. Indeed, we shall be struck, upon a view even of the broad 
outlines of the classes with which the people of that country are divided by the mere force 
of the fundamental principles of the government, with the absolute control of the aristo- 
cratic element over the private relations of life and even the productive capacity of the soil. 


We shall see that an aristocracy of wealth and education and political power implies poverty 


and ignorance and servility somewhere; but we shall not find, it is believed, that ignorance 
and degradation in the laborer, though they chance to be coexistent with good husbandry, 
are at all essential to it, even in England. , 

On the contrary, it is the opinion of the best minds in that kingdom that the education 
of the laboring classes would promote the best interests of all, and the Prince Consort him- 
self is an active and powerful advocate for the adoption of measures for the elevation of the 
English laborer from his ignorance and consequent degradation. ata 

A careful consideration of the points of difference between the principles of government 
and structure of society in England and America will enable us to determine how much of 
the striking difference in the results of agriculture in the two countries is due to what may 
be termed political causes, and how much is due to the difference in agricultural science 
and skill. 5 ES rf 

In many points the resemblance between the two countries is very strong. The English 
Common Law is the basis of the jurisprudence of nearly every American State. If we enter 
the courts of Westminster Hall, we see the trials at law dragging their slow length along 
with a tedious respect for forms and precedents quite familiar to those conversant with pro- 
coedings in New England courts. If the grave judges of England were divested of their 


venerable. than the natural growth of the human head, we should hardly realize, when in 
their presence, that we were not in a court of Massachusetts or the Supreme Court at Wash- 
ington.” In both countries, human life, naieee and rights, are sacredly protected by just 
a ublicly and ably administered. 

es Eee both gonnetis is the same. Within the sacred walls of Westminster 
Abbey we behold statues and monuments in memory of Chaucer, Milton, Shakspeare, Words- 
worth and Addison, and we feel that these names, familiar as household words, are sacred 


’ ag those of the fathers of American literature. 


In blood we are substantially one, for we trace back to the ‘‘ mother country,’’ if, indeed, 
we value our ancestry enough to take that. trouble, and find our origin mostly on English 
soil; and we are startled almost at the familiar names that in the old towns of England 
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catch the eye upon the doors and sign boards as we walk the streets. And lastly, we are 
alike, in general, in our religious faith; for, diverse as are the forms of worship used in 
both countries, the same leading and predominant religious sentiments prevail in both. , 

Finding no essential differences in the principles of law or its administration, nor in the 
literature, nor blood nor religious faith of the two nations, let us glance a moment at the 
political strucgire of society in England, and observe its effect upon the tenure and manage- 
ment of property and the consequent productiveness of the soil. 

The United Kingdom of Great Britain and Ireland is governed by its King or Queen, and 
two houses of Parliament, known as the Three Estates of the Realm. mi 

At the head of the government is the Sovereign, exercising the same power whether 
King or Queen. ‘This office is hereditary, passing on the decease to the next heir, males in 
equal degree of kindred being preferred to females. Thus, any son of the present Queen 
would inherit the throne to the exclusion of her eldest daughter, but any daughter would 
stand in the order of succession before an uncle, a nephew ora male cousin. The crown 
can. be worn only by a Protestant, and the King or Queen or heir apparent, marrying a 
Catholic, forfeits from that moment all title to wear it. 1 eda 

The person of the sovereign is sacred ; and she issaid to be above hag It is amaxim 
that she can do no wrong—that is to say, that he is not responsible for any act, because 
there is no tribunal competent to call her to account. Re Se a! 

Her theoretical powers, or prerogatives, are very great. She has the power to pardon 
criminals, she is the theoretical fountain of all rank and honor. From her spring all titles 
of nobility, all military and civil rewards, such as orders of knighthood, crosses, stars and 
medals, and all commissions in the army and navy. She has the power of proroguing 
Parliament, and of dissolving it and-convoking a new one in its place. She is said to be 
the supreme head of the State, the Church, the Army, and the Navy; she has the power of 
sending and receiving embassadors, of declaring war and making peace, of arranging 
treaties, and of coining money and of refusing her assent to acts of Parliament, and thus 
preventing their operations. 

Formidable as this enumeration of power might seem to render the sovereign, we do not 
recognize in the political or civil rights, duties or dignity of this first Estate of the Realm, 
the source of the distinctive ranks into which sociéty in England is divided. With the 
strict accountability to which her ministers and officers are held for every act, and the power 
of Parliament to compel a change of her cabinet whenever its measures are not acceptable, 
the sovereignty of Great Britain is a power scarcely so actual and positive as that of our 
own President; and with an elective monarchy, or an executive officer of any other name 
or title, the British government might perhaps be administered without other substantial 
change, could the nation substitute in place of their personal loyalty to her most gracious 
Majesty, and their pride in the royal family, a similar sentiment of loyalty and pride in the 
government as an abstraction. When, however, we consider that the annual allowance to 
the Queen for the support of her household ané the dignity of her crown is nearly two 
million of dollars, besides annual grants to his Royal Highness, the Prince Consort and 
various other members of the royal family, we perceive that the tax-payers of Great Britain 
are paying liberally either for a sentiment or a reality in the sovereignty, from the support 
of which our citizens are almost wholly excused. 

The House of Lords or Peers, which is the upper house of Parliament, constitutes the 
second Estate of the Realm. Before their union with England, Ireland and Scotland. had - 
each a parliament, with a House of Lords of its own. Now, however, there is but one 
house, and only a certain number of peers selected from the nobility of the sister countries 
have seats in it. Power is rapidly passing from Scotland and Ireland, and they are becoming 
absorbed in English authority. Peers of Scotland are no longer created. Fer every three 
Trish peerages that become extinct, the Queen may create one new one, while there is no limit 
to the number of British peers that she may make. The upper house is at present composed 
of 28 peers of Ireland elected for life, 16 peers of Scotland elected for each Parliament, 363 
peers of England, and 30 spiritual peers. The titles of the peers of England are hereditary, 
and they hold in themselves and families a large proportion of the wealth, and especially 
of the land of the nation, and constitute its aristocracy. The House of Commons consists 
of representatives elected by the people, and corresponds very nearly to our own House of 
Representatives. In England, again, property does not descend equally to the children of 
the intestate, as it does in most of our States, but the real estate with the title descends to 
the eldest son. Thus large estates, instead of being distributed, as in this country, among 
many at the death of the owner, are kept together. These two features of a hereditary 
nobility and the rights of primogeniture distinguish the British government from our own. 
They are the seals of security for an aristocracy of rank and power and wealth, which 
without them, could not be maintained; and when looking further we find that with these 
advantages are united an education and intellectual training unsurpassed in the world by 
any body of political men, and far above the attainment of other citizens of their own 
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country, we perceive how it may be possible for such an aristocracy to exercise a controlling 
influence in all affairs, both public and private. 

Wealth, and especially land, being thus sacred in the hands of a few individuals, the next 
relation we have to consider arises as a necessity, namely, that of Lanptorp AND TENANT. 

The large owners of land, having in charge the political affairs of the nation, and haying 
little time for the details of agriculture in person, employ agents and bailiffs to aid them, 
and their estates are principally divided into farms of convenient size, and leased, for a 
stipulated annual rent, to tenants, wno are called rarmers; so that most of the farmers of 
England are not owners, but tenants of their lands, either from year to year or for a term 
of years 

It is found, again, more convenient for the large proprietor to lease his lands in large 
tracts, usually of from 100 to 1,000 acres, so that the tenant farmer is unable to perform 
the necessary Jabor of cultivating it in person, and therefore is obliged. to avail himself o 
the service of still another and lower class, that of the LAsorEr. i, 

Thus, naturally, if not inevitably, we find the people of England, by the, controlling force 
of the aristocra ic principle of their constitution, divided into three distinct classes: the 
nobility, the middle class and the laborer, or, as related to agriculture, the LanpowneR or 
Lanpiorp, the Farmer or Tenant and the Lazorer. 

The estates of some of the English nobility to our republican ideas seem truly enormous. 


Incomes of twenty, forty, a hundred thousand pounds sterling are by no means uncommon, 


and occasional instances are named of annual incomes as large as two or three hundred 
thousand pounds. Mr. Colman speaks of a farmer in Northumberland who paid an annual 
rent of thirty-five thousand dollars, and of a nobleman who has under his immediate super- 
vision twelve thousand acres of land in a course of systematic cultivation. Mr. Tucker, who 
has recently returned from England, speaks of a conversation which he had with a gentle- 
man in quite a retired part of the country, who said that within five miles he could point to 


three residents on neighboring estates, each of whom was considered to possess in his own 


right property to the amount of from four to six millions of dollars. A recent writer from 
England states that the amount of ‘‘ annual tribute paid as rent’’ by the farmers of England 
to the landed aristocracy is $300,000,000! 

Looking still further at the operation of the same causes, let us notice the condition of 
those various classes as to Epucation. So sharp and real are these distinctions into classes 
that no equality in social life is found to be convenient. The nobility and gentry, elevated 
in taste and intellect, as well as in rank and power, by generations of culture, trained, both 
mentally and physically, so thoroughly and wisely that they have become, perhaps, as a 
class, superior to any equal number in any existing class in the world, find their society 
exclusively with each other. The farmer and the tradesman neither claim nor receive a 
position of social equality with them. They do not visit in the same circles. They do not 
sit at the same table. Everywhere, on all occasions, public and private, the privileged 
class quietly and without question, occupies its position of superiority. 

It is the same in the schools and colleges as elsewhere. The sons of the nobility do not 
attend the same schools with those of any Jower class. <A forcible illustration of this fact is 
found in the attempt to establish an agricultural college at Cirencester, originally designed 
for the education of the sons of small farmers, but which seems to have failed in that object. 

‘‘Formerly,’’ says Dr. Hitchcock, in his report to the Legislature of Massachusetts, ‘‘ the 
school was opened for the sons of small farmers, but could not find support on that plan, 
and it was found that if these attended, the wealthier class¢s would not send their sons. 
The price, accordingly, has been raised, and none but the sons of gentlemen, such as clergy- 
men and wealthy laymen, now attend. None of the nobility send their children, although 
many give their money for its support.” 

Here we have the ‘‘small farmers,’’ the ‘‘ gentlemen,’’ and the ‘nobility,’ so distinct 


‘that their children cannot attend the same agricultural college. But neither of these three 


classes includes the laborer, who is, in fact, so far below them all, in point of privilege and 
position, that until recently hardly an effort has been made for his education. We give the 
high authority of his Royal Highness Prince Albert to show how utterly neglected and 
degraded must be the condition of the British Jaboring classes. The statement was made 
‘Cat the inauguration of a Conference of the supporters of the education of the working 
classes,”’ in June, 1857, as reported in the newspapers of the day. : 

He said that the whole number of children in England and Wales was estimated at 
4,908,006, and that of these only 2,861,848 received any instruction whatever, and that of 
these two millions of children attending school, only about 600,000 are aboye the age of 
nine years; so that only about two-fifths of the children of England and Wales between five 
and fifteen years of age, and only about one-eighth of those between nine and fifteen, attend 

at all. y 
Po decane the subject of education in England, we prefer to cite English ‘writers, rather 
than to depend upon-any impressions that might be found in a short visit to the rural dis- 
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tricts of that country. ‘The British laborer,’’ says a writer, who is thus quoted in the 
Cyclopedia of Agriculture, ‘‘is the best living tool in the world. But here all his know- 
ledge and intelligence ends. Beyond his field or his workshop he generally knows nothing. 
There is no amount of ignorance or error of which he is not capable. He knows nothing of 
the face of this globe, nothing of the history or constitution of his country. If he is o! 

enough to remember George IV, he may possibly be shrewd enough to conclude that there 
was also a George I, but beyond that he knows nothing ; and, in general, if he were informed 


by a gentleman that George I was established in this kingdom by Cxsar, or Alexander, or ~ 


Abraham, he would swallow it without the smallest hesitation, just as he would any other 
absurdity in history or science. In truth, so far as regards all these things, he utter 
barbarian.”’ ? 

The laborers do not live in the houses of their employers, but in small and poor 
cottages, often at a distance of two or three miles from their work, walking to and from 
their labor daily. In their minute division of labor, there is little variety or occasion for 
the exercise of judgment. A ploughman always ploughs, a shepherd is ys a shepherd. 
There is before them little to hope for. ‘Their daily pittance, amo two or three 
dollars per week, must in some way be made to support the family, w and 
children can earn. There is no idea of progress among them. The exp tion of ever 
owning an acre of land is as impossible to them as to occupy a throne, and the chance of 
occupying the almshouse is far greater to most of them than the chance of ever owning 
property to the value of one hundred dollars. The absence of hope of bettering his condi- 
tion, regular daily monotonous toil, the want of variety in this labor and life, and often 
the want of suitable and abundant food, give the English laborer a dull and heavy expres- 
sion, and his acknowledged dependence and inferiority renders his manner not merely defe- 
rential but servile. In conversing with many laborers, usually of those receiving the high- 
est wages, we found no one who did not express the difficulty of making both ends of the 
year meet, even in prosperous times, while the idea of a competency for old age seemed 
entirely out of the question. 
| We prefer to give British authority when illustrating the unfavorable views of English 


life, and therefore quote from Mr. Caird as to the condition of the laborers of South Wilt- | 


shire: ‘‘The command of wages is altogether under the control of the large farmers, some 
of whom employ the whole labor of the parish. Six shillings a week was the amount given 
for ordinary laborers by the most extensive farmer in South Wilts, who holds nearly 5,000 
_acres of land, a great part of which is his own property; seven shillings, however, is the 
more common rate, out of which the laborer has to pay one shilling a week for the rent of 
his cottage. Where a man’s family can earn something at out-door work, this pittance is eked 
out a little, but in cases where there is a numerous young family, great pinching must be 
endured. We were curious to know how the money was economized, and heard from a 
laborer the following account of a day’s diet: After doing up his horses, he takes break- 
fast, which is made of flour with a little butter, and water from the tea-kettle poured over 
it. He takes with him to the field a piece of bread and @f he has not a young family, and 
can. afford it) cheese to eat at mid-day. He returns home in the afternoon to a few potatoes, 
and possibly a little bacon, though only those who are better off can afford this. The 
supper very commonly consists of bread and water. 

‘‘The appearance of the laborers showed, as might be expected from such meager diet, a 
want of that vigor and elasticity which mark the well-fed ploughman of the northern and 
midland counties. Beer is given by the master in hay-time and harvest. Some farmers 
allow ground for planting potatoes to their laborers and carry home their fuel.’* 

A great obstacle in the way of any attempts to educate the laboring classes is their extreme 
poverty, which compels them to exact labor from even their small children. In per- 
sonal interviews with teachers of schools supported partly by government, the writer was 
assured that it was impossible to: establish or maintain system, because of the irregular 
attendance of the scholars; that frequently by an offer of a few pence a day by some pro- 
prietor or contractor for light labor, nearly the whole school would disappear at once, and 
be found picking small stones or weeding the crops in some neighboring field; and no more 
melancholy sight meets the eye of an American in England than a band of these little 
pope of from six to twelve years of age, toiling together under the charge of a task- 
master. 

If schools were established throughout England, the laborers are too poor to send their 
children, and so they go on from generation to generation in ignorance and degradation 
almost beyond hope. : 

Let no one confound for a moment the English farmer with the laborer, for: the dis- 
tinction is fully as marked between the two latter, as between the nobleman and the farmer, 
and, indeed, more so. The nobleman sometimes, as an act of condescension, invites his 
tenant-farmer to his table, and not unfrequently the young farmers, who raise and train 
hunting horses for the market, are invited to join the chase and ride with the gentry after the 
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hounds. Indeed, there is a sympathy and attachment apparently between these classes. 
Most of the agents and bailifis who manage the estates of the nobility are sons of farmers, 
and farmers are men often of large capital and good education. But the laborer is far below 


the farmer. He is not invited to his table; he is not treated as an equal, but as a servant. 
Without property, without education, without a vote or any voice in public affairs, he is, in 


truth, and literally, a razoreR, and nothing more. 

Having thus an aristocracy of rank, wealth, and education, a middle class of intelligent, 
active, business-like, and, as to their vocation, well-educated farmers, and a.lower class of 
laborers born on the estate where they labor, and with too little ‘knowledge of the world 

0 ve of the possibility of leaving their birth place, and too ignoraht to find anything 
i failure should they attempt to change their condition, it must result as an inevitable 
consequence that the wages of their labor is at the lowest rate consistent with the good 
health and physical ability of the laborer. - 


ducing the crop, and its price in the market. 

Mr. Caird, in his published table showing the average weekly wages of labor in the dif- 
ferent counties in England in 1801, gives the lowest in Gloucester and South Wilts at 7s., 
($1 75,) and the highest in the West Riding of Yorkshire at just double that rate. The 


' average weckly wages of a man’s labor in all the counties is given at 9s. 6d., (about $2 57.) 
D v ro) 5 ? +) 


or a little less than forty cents per pay, and the laborer out of this poor pittance provides 
his own support and pays his rent. It is not easy to estimate the price of labor throughout 
the United States, but it is safe to. say that it is something more than double this amount. 

And here we touch one of the great secrets of agricultural success in England. Her 
farmers are able to bear the burdens of heavy rents and taxes, and to live comfortably, and 
even accumulate property, because, to express the truth plainly, the laborers, who consti- 
tute the large majority of the people, do not reccive a fair compensation for their labor, and 
because they and their families are kept in ignorance, poverty, and degradation. Even 
women and small children are compelled to labor in the fields for a paltry compensation, 
that the farmer may produce his crops at a profit sufficient to cnable him to pay his enor- 
mous rents, and that the land owner may devote his time to education and the management 
of political affairs, and the public treasury be supplied with means to support the enormous 
expenses of a royal family and of a magnificent government, and pay the interest on an im- 
mense national debt. Were the English farmer compelled to pay American prices for the 
labor on his farm for a term of five years he would be entirely ruincd—utterly unable to 
pay his rent, and national bankruptcy would ensue. 

But, on the other hand, if American farmers were required to pay the rents and charges 
which English farmers annually meet, it is doubtful whether, even with English prices of 
labor, they would be able to find a profit in their operations. Certainly they would not 
under their present wasteful use of land and their exhaustive methods of culture. 

It is but justice, however, to the occupants of our new and cheap lands that we should 
bear in mind constantly, when making these comparisons, the difference in the value of 
Jand and labor in the Old and the New World, and the impossibility, too, of obtaining at 
any price the labor necessary to the careful and thorough culture of his land. Here the 
Western pioneer buys his land of the government at $1 25 per acre, and enters upon some 
hundreds of acres, single handed, to produce his crops. Often his money is borrowed to pay 
for his land, which is mortgaged for the price. It is not an open question for him whether 
his farm shall be so cultivated as to preserve its fertility, or what investment of capital 
would be most judicious; but the question is, How can I get bread for my children, and 


’ how can I make my land pay for itself, so that my creditor shall not take it from me? His 


only policy is to produce the greatest value of crops for the market with the least labor, just 
to scare the wolf from the door, and at some more convenient season discuss the nice points 
of husbandry. In many parts of our country, however, there exists capital enough, and 
land bears a price nearly as high as in some counties in England, and the same inducements 
are found for careful and systematic cultivation. 

THE EFFECTS OF LARGE ESTATES upon agriculture deserves our careful consideration. The 
Jarge proprictor usually reserves extensive domains for his own cultivation and pleasure, and 
his steward gives personal attention to that part of the estate, and has charge of the leasing 
and management of the several forms into which the rest is divided. 

Written leases are given in some districts, but in the greater part of England the farmer 
holds under a verbal tenure, governed by the usages that are understood to prevail. In 
either case the tenants are under many restrictions as to the management of their farms, the 
kinds of crops and their rotation being carefully fixed. Among these restrictions are usually 
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found provisions that permanent grass and pasture shall not be converted into tillage, and 
that two white crops, as of wheat and barley, shall not succeed each other. From the 
uniformity of these conditions over large estates naturally grows up a systematic method 
of cultivation, and an exact knowledge of processes and results which nowhere prevails in, 
America: The noblemen who have large estates seem to consider their nobility as based 
upon land, and are always interested in the introduction of improved stock, implements, 
and processes of husbandry. Their stewards are men of education and ability. The farmers, 
too, are intelligent and energetic, so that, in fact, the highest talent and the best practical 
ability of the country are brought to bear upon agriculture. aw 
Capra, too, is abundant in England, and seeks investment at what in America are 
deemed low rates of interest. It isnot a question there how little capital can be made to 


conduct the farm, but how much can permanently be invested so as to return a fair interest. 


By the concentration of capital and of land in the same hands, extensive operations are 
more readily conducted. Especially in the draining and reclaiming of wet lands, the con- 
trol of large tracts and of large capital is essential to any successful resu Where land 
is subdivided, as in New England, owners are not ready to unite in expens provemen 
of a permanent character, and single owners, for want of outfalls through adjacent lands, — 
find drainage impossible. There is, too, a want of confidence in farmers themselves in 
their own business. They seem unwilling to employ what capital they possess, and often 
invest it in bank or railway stock, rather than in the improvement of their farms. 

This arises, in a great measure, from a want of a clear perception of the true sources of 
profit. They seem to have the impression that the iand itself is the only capital necessary, 
and that to be employed by their personal labor alone. 

THE DIVISION OF LABOR on the farm in England is another advantage of large estates. 
Most farm labor there is performed by piece-work, the laborer receiving so much an acre 
for ploughing, for hoeing, or so much a rod for ditching. The laborer being attached as it 
were to a single estate or farm, finds constant employment in oneoccupation. The plough- 
man, as we have said, is always a ploughman ; and there being in the southern and middle 
counties little frost, he ploughs nearly every day in the year. 

By this means the workman acquires a skill and manual dexterity not otherwise attain- 
able. An ignorant laborer in England who has little more education than the beasts which 
he drives, turns a better furrow than any man with us who, however enlightened by edu- 
cation, has his hand upon the plough but a few daysin the year. In many partsof England 
the wheat drilled seven or eight inches apart is horse-hoed by an implement made exactly 
to match the drill, and passed between the drills drawn by a horse, ten or twelve drilis 
being hoed at once. 

The same process of hoeing turnips and mangolds, four or five rows ata time, is commonly 
practiced. In all these operations we witness a skill on the part of the laborer rarely 
equalled in our own country. 

As the effect of the various causes to which we have alluded, we find in England a more 
thorough and systematic culture, and results altogether more uniform and reliable, than in 
America. The English farmer can give you at once an accurate statement of the cost of 
every operation on his farm, and so of the cost per acre of every crop. He estimates with 
almost perfect accuracy the number of bushels per acre which his field will yield, and caleu- 
lates with great exactness the amount of manure profitable to be applied for the expected 
crop or rotation. 

“We can produce readily thirty-two bushels of wheat to the acre,’’ said a Lincolnshire 
farmer, ‘‘but we consider twenty-cight bushels a more profitable crop, as the other four 
bushels cost us more than their value in extra manure and culture.’’ 

Perhaps no method can be adopted by which to convey to the reader a clear idea of an 
English farm, and the mode of conducting its operations, than by giving from a note-book, 
in which were recorded on the farm itself the personal observations of the writer, verified 
by familiar conversations with the tenant himself, a’ sketch of a Lincolnshire farm. A 
picture of such a farm isa fair representation of English farming and farm life ; for although 
in particular districts some peculiar crops are cultivated, yet what will be described as the 
‘‘four-shift’’ of ‘four-ficld’’ system prevails over the greater part of the kingdom, and 
Lincolnshire is perhaps a fair average county, 

Of the English farmer himself we may, from personal intercourse, venture to say, in 
general, that he is a substantial, self-reliant, independent man, well educated for his busi- 
ness. He is familiar by carly practice with the manual processes of labor. He can hold the 
plough as well as his ploughman, and wield the hoe to show his laborers the proper stroke ; 
and he maintains their respect because he excels them in almost everything. Yet he does 


not labor daily with his hands, not because he despises labor, but because he is fully occupied 


with the direction of affairs. It will be manifest, when we see the amount of capital 
employed, the value of the crops sold, the amount of manures and the number of animals 


* 
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morchesed,, that the trading department of his business requires almost a mercantile edu- 
cation. : : 

___In his family an English farmer upon a large farm lives in much the style of the wealthiest 
New England land owners. The same fact is observable there as here, that the wife and 


a 5 3 ’ . a te . 
daughters, by some means, acquire a more finished education than the men, and conduct 


their household affairs with a grace and dignity which is accounted for partly by the fact 
that many of them have been sent from home to be educated, and partly from a natural 
susceptibility by the sex of a nicer polish than ours. With servants enough to relieve her of 
the drudgery of hard labor, the farmer’s wife gives careful personal attention to her house- 
hold, and has leisure to entertain handsomely the friends and guests of the family. 

‘The farm which we have in mind, as a representative English farm, contains one thousand 
acres of land, partly upon Lincoln Heath, which is a light soil, and partly upon clay. Lin- 
coln Heath, a century ago, was an open common, trackless and dreary, and so dangerous to 
travellers that, in 1751, a land light-house was erected of stone as a guide to them by night, 
which is still standing. ' 

Arthur ng, in 1780, expresses astonishment that farmers could pay $2 50 an acre 
1e of those lands, which a few years before had yielded nothing. For these 

lands the rent is doubled since then; and at Blankney several thousand acres were let as 
rabbit warrens in his time at fifty to eighty-seven cents an acre, for which five dollars is 
now received. The average product of those lands now is nearly thirty bushels of wheat 
peracre. The heath requires no artificial drainage. It is a thin soil, with limestone under- 
_lying it, often only a foot or two below the surface, in the form of a loose stone, growing 
harder below. The clay soil is heavy, and is nearly all underdrained with tiles. ‘The rent 
_of the farm is $5,500 a year, or $5 50 per acre. The tenant holds by no written lease; but 
by a sort of traditionary custom. He feels as secure, and seems, in fact, as permanently 
fixed, as if he owned the fee. The landlord has the power to turn him away at the end 
of any year, but there are certain ‘‘ tenant-rights,’’ which are rendered sacred by custom, 
which give him protection. To those we shall have occasion to advert when we speak of 
the capital necessary for a tenant to employ on such a farm. 

The crops grown upon the farm are usually two hundred and fifty acres of wheat, two 
hundred and fifty acres of barley, two hundred acres of turnips, and the balance in perma- 
nent grass, and seeds, as the crop from the last year’s sowin& of grass seed is termed ; small 
patches for gardens, for beans for the horses, and for mangolds, are reserved, but these are 
exceptional, and hardly belong to the regular system. 

We will just run through the four-field system on light lands, and commence with the 
field in turnips, mostly Swedes. These are consumed upon the land by sheep, confined in 
hurdles, which are movable fences, usually of wood. The object is to keep the sheep upon 
the land long enough to manure it for the succeeding crops. The sheep are kept in flocks 
of one or two hundred in the hurdles, and moved along when they have performed their 
office of fertilizing. The turnips are usually cut with a machine, and fed to the sheep in 
troughs. A quantity of oil cake (linseed) is supplied, and the usual estimate is, that an acre 
of turnips, with two hundred and fifty or five hundred pounds of cake, will keep seven 
sheep twenty weeks, or one hundred and forty sheep one week—equal to nine hundred and 


eighty sheep one day. The sheep are fed in this way, without shelter, through most of the - 


winter. Mr. Mechi’s estimate is that fifteen hundred sheep folded on‘an acre of land for 
twenty-four hours, or one hundred sheep for fifteen days, would manure the land sufficiently 
to carry it through a four years’ rotation. Mr. Mechi is, however, practicing a higher kind 
of ‘‘high farming’’ than is thought by many to be profitable. 

The second year is barley. For this crop the land is ploughed very shoal, only about two 
inches, with a wheel plough, so as to keep the manure at the surface, and then harrowed 
and rolled. The seed is then drilled, which should be done before the 6th of April, three 
and a half bushels to the acre, across the furrow. At the same time fourteen pounds of 
red or white clover and a half-peck to a peck of ryegrass (not common ryegrass, which 

cannot be drilled) is sown across the barley, three inches apart. The barley is twice care- 
fully weeded by hand. It cannot be horse-hoed, because of the ‘‘seeds.’’ About thirty- 
six bushels of barley to the acre is a fair crop on this land. The value of barley depends on 
its malting properties, and varies thirty or forty cents per bushel sometimes in quality, 


though of the same weight, depending on the soil and the success of securing it without , 


wet. 
Barley is usually cut about the first week in September, and the young ‘‘sceds’’ are then 


fed by sheep and lambs till the 14th of October, when the sheep are put upon the turnips, 
and the seeds allowed to gain strength. 

The third year is ‘‘seeds’’ or grass. The ficld is stocked with four ewes and four lambs 
per acre, April 6, when the turnips are usually gone. Yearling beasts are turned in also, 
to keep down the ryegrass. Six ‘‘hogs’’ or ‘‘hoggets,’”’ the name for yearling sheep, 
instead of the ewes and lambs, may be put over most of the field, reserving say a quarter to 


i 
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mow for the horses and cattle at the homestead. The lambs are usually put upon this 
quarter after mowing, to consume the fresh crop. The sheep are thus kept on the whole 
till the wheat and barley are cut, and then turned on to the stubble. It is an object to 
leave a good growth of ‘‘seeds’’ to plough in for the next year’s crop. The seeds are then 
manured with six or eight tons of farm-yard manure, and more if it can be spared. Fre- 
quently the manure is spread and remains upon the surface several weeks before it is ploughed 
in, exposed to the action of the atmosphere. This is one of the disputed points among 
agriculturists in America. The general notion has been, until quite recently, that such 
exposure of manure subjects it to great loss by the escape of ammonia and other volatile 
elements, and farmers have hastened to cover it by the plough as soon as possible. Of late 
a different theory and practice have made progress, and it has been contended that this 
loss has been greatly overrated. In Lincolnshire and many other parts of England the 
farmers prefer to spread even green manure several weeks on the surface. ‘ Theory,’’ say 
they, ‘‘seems against us, for there must be some loss, and it is difficult to say how there 
can be any gain, but we Know, from uniform experience for years, that we get better 
wheat crops by this practice.’? Upon our suggestion to a very intelligent farmer that the 
powerful odor from his manure thus spread indicated great waste, he replied: ‘‘ I admit there 
may be some loss, but I think less than is usually supposed. What we smell is partly sul- 
phuretted hydrogen, which is of no value, and partly ammonia, which is of great value to 
agriculture. The quantity of ammonia thus lost, however, is not great, and might be pur- 
chased at any shop for a few shillings.’’ The land is then ploughed, with two horses, from 
three to six inches deep, according tothe soil—the best land deepest. A ‘‘compresser,’’ a 
sort of serrated roller, follows, to. keep down the grass and make the land solid. The 
land is then harrowed and sown with wheat from early in October to the 20th of November— 
the nearer the 20th of October the better. The seed is drilled about eight inches apart, 
ten rows at once, across the furrows, about two and a half to three bushelssof wheat to the 

acre. The ground is then harrowed the same way with the drill to cover the seed, and 
rolled if convenient. 

The fourth year is wheat, which is hoed by hand in Lincolnshire, though horse-hoed in 
gome other countries, and weeded thoroughly by hand once or more, as found necessary— 
all weeds being kept down through the season. 

The wheat cut about August 20th and stacked with great care and skill, enough sheaves 
to yield four or five hundred bushels of wheat being often put into a single stack. The 
stacks carefully thatched and grouped about the farm-yard form one of the pleasantest 
features of an English landscape. Barns are not much used in England, all the grain and 
hay being stacked, and the farmers have the impression that their crops are thus more 
secure than if covered by buildings, which they think must exclude the air and occasion 
dampness—a notion which probably has little just foundation. The grain is threshed by 
steam-power, and yields from 28 to 30 bushels to the acre, the expense of threshing and 
cleaning being about five cents a bushel. Where twitch-grass appears, Bentall’s scarifier, 
a capital implement, with four or six horses, is used ; the land is then harrowed and rolled, 
and the twitch-grass is raked off and burned or carted away. 

In November or December the wheat stubble is ploughed one inch deeper than for the 
wheat. In February it is cross-ploughed, harrowed, and rolled, and all weeds are removed. 
In May it is ploughed a third time and-in June a fourth time, and each time, well 
cleaned and rolled, and thus made very fine and firm. From the 7th of June to the 3d of 
July Swede turnips are sowed with a drill from 14 to 16 inches apart, 24 to 3} Ibs. of seed 
being used to the acre. About 112 Ibs. of super-phosphate of lime, 56 Ibs. of Peruvian 
guano, and 10 bushels of ground bone, with rotted manure or turf ashes, enough to make 
in all fifty bushels to the acre, are drilled with the seed. The turnips are first hoed 
between the drills. Next they ate ‘‘sct-out,’’ as it is termed, by striking a nine-inch hoe 
through the rows across, thus leaving the plants in little tufts nine inches apart, all the 
rest being destroyed. Then, after a few days, the plants are ‘‘ singled’’\by children, who 
pull out all the plants but one in each tuft; and the crop is once or twice horse-hoed and 
weeded, if necessary. The sheep are put on October 20th, which brings us again to the 
commencement of rotation. ; 

We have thus given in detail the system almost universally pursued ‘on what may be 
‘called light soil, or ‘‘ turnip and barley land,’’ which is not exactly suited to mangolds, 
beans, or peas. 

The clay land is managed on what is called the ‘ five-field system,” which may be briefly 
described as follows: In February or March the land is ploughed as deep as possible with 
four horses. Early in May it is turned back, going the same way with three horses, and as 
sdon as convenient it is cross-ploughed. In July it is ‘‘set up” in four-yard ridges, and 
manured with twelve tons of raw yard-manure ploughed in. Early in October three bushels 
to the acre of wheat are sown broadcast and ploughed in four inches deep and levelled with 
the harrow; ‘‘grips’’ or water-furrows for surface-draining are cleared between the ridges, if * 
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necessary. In March, if dry enough, harrow with two horses and sow broadcast a half 
bushel of rye grass to the acre, and drill across the lands 14 Ibs. of red clover, or cow grass, 
which is a kind of perennial clover, and roll, if desirable. The crop is kept clear of weeds 
by hand-weeding and cut about August 20th. 

‘Thus we have the first year a naked fallow, which is considered indispensable to clean 
the land and expose it to the atmosphere. The Lincolnshire farmers arc confident that this 
fallow cannot be properly omitted on their peculiar kind of clay. The second year is wheat. 
The third year is for grass. The stones are picked off and the thistles “ spooded ;’”’ that is, 
cut out, and the stubble brushed down, if necessary. The grass is cut about June 20 for 
dry hay. The ‘“ eddish’’ or after-math is cut for horses, as required, or eaten off by sheep. 
In January or February of the fourth year ten tons of horse manure to the acre are applied, 
and the land is once ploughed, and without harrowing in February or March, from six to 
eight pecks of beans are ‘‘ dibbed’’ between the furrows, one bean in a hole four inches 
apart, and the width of the furrows between the rows. 

The beans should be covered with the harrow before night to prevent the crows and rooks 
and pigeons from carrying them away. ‘The beans are hoed twice and hand-weeded as often 
as necessary. They are ripe the first week in October, when they are cut with a hook, put 
in ‘‘stooks,’’ and stacked when sufficiently dry. The bean crop here described is different 
from anything known in New England, our season being too short for them. It is a large 
dark-colored bean, and used ground or whole, cooked or raw, for sheep, cattle and horses, 
and forming a valuable and considerable portion of the cattle feed of the country, the hauln 
or straw being also equal to oat or barley straw for fodder. After the crop is off, the land 
is scarified and plowed with three horses, and three bushels to the acre of red wheat are 
drilled or sown broadcast, as preferred. 

In the fifth year the wheat crop is kept clean by hoes or hand-weeding, according to 
whether it was drilled or not, and harvested as before. ; 

The next rotation is like the first, except that the crop of beans is omitted, so that four 
crops of wheat are taken off in nine years, the land lies fallow two years, is in grass two 
years, and gives one crop of beans. ‘The barley and turnips are entirely omitted on this 
kind of soil. 

The four-course or five-course system, which we have thus described as giving a correct 
idea of the general system of English husbandry, is by no means ‘supposed to be adapted 
to American soil and climate in its details. In considering the differences of crimarp, we 
have suggested many obstacles in the way of adopting the common English rotations. 
Indeed, in England, itself, the artificial and almost mechanical rules upon which farmers 
formerly conducted their operations are fast giving way to a spirit of progress by which 
the principle and not the rule iskeptin view. The best farmers are constantly varying 
their practice by an adaptation of their plans to the growing wants and improvements of the 
country. Facilities of land and water communication have opened distant markets for 
articles formerly difficult of transportation, while portable manures and cattle food by the 
same means may be brought home to repay the exhaustion caused by the abstraction of 
large crops of corn and of stock. Improved machines and more economical processes of 
husbandry allow of better culture at cheaper rates, while proximity to large markets for 
particular articles, as of milk or vegetables, and the facility of obtaining street or sewage 
manures, may render it expedient for the farmer to modify materially his established practices 
to suit the new order of things. 

The great principle of-English husbandry is often said to be to keep the Jand pry, crzan, 
and ricu, and then any system likely to be adopted by intelligent and observing farmers 
will probably prove successful. Many of the high farmers are breaking away from even 

the standard crops in the old rotation. Turnips, which were long regarded as the founda- 
tion of the whole system, are* failing in many localities, and mangolds are taking their 
place. By enriching his land so as to produce heavy crops of wheat, the high farmer has 
found his land too rich for barley, which is therefore omitted in the rotation, or sowed after a 
wheat crop in plain violation of the old principle once regardeéd as sacred, that one white 
crop should not succeed another. : t y ‘ 

No system of husbandry which should exclude Indian corn from its place in the rotation 
can be adapted to this country. It is the golden harvest of our land, the surest gift of the 
great Giver to our western world. For man, and for evéry animal upon the farm, it stands 
at the head of the list of cereal plants. As a fodder plant, green or dry, it may take the 
place of almost any other. Whether it might take the place of barley in a rotation con- 
sisting of wheat, grass, and roots, it is hardly possible yet to decide, for its exhaustive 
effects upon the soil are yet much in controversy. The common practice in New England 
is to follow Indian corn with wheat or oats, thus treating it rather asa green than as a 
white crop. A rotation of Indian corn, roots, wheat, and grass in the order in which they 
are named would be convenient for cultivati provided the wheat be sown in spring, 

as it is the practice generally in America. If sowed in autumn, the root crop, if it consisted 
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of mangolds or turnips, would perhaps be necessarily upon the field too late for the wheat 
sowing. No other crop has usually been found so satisfactory to follow grass‘as Indian corn. 
Yet the English course is, to follow grass with wheat, and if this method were adopted with 
us, the course would be completed by a crop of rootsand Indian corn. This, however, is an 
incomplete system, inasmuch as the land is not, in the ordinary course of husbandry, left 
in grass at the harvesting of the corn. We have often known the experiment successfully 
tried of sowing grass seed among the corn at the last hoeing, care being taken to hoe 
entirely flat, but it is difficult to leave the field sufficiently level, or to roll down the corn 
buts, so as to allow of the free motion of the scythe. A course better adapted to our 
present notions would be to allow the land about three years in grass, both followed and 
preceded by wheat, so that the rotation would extend through seven years, to wit, wheat, 
grass for three years, wheat, roots, and Indian corn. 

An impression prevails in New England that grass does not flourish after grain which has 
followed turnips, but there is wanting yet evidence to satisfy us on this point. No such 
objection is made to the mangold, which has not however been cultivated extensively 
enough to justify any conclusions on the subject. 


CAPITAL EMPLOYED ON ENGLISH FARMS. 


The following estimates given us by our reliable friend, of the capital actually necessa: 
to conduct profitably a thousand-acre farm in Lincolnshire, will assist in showing also the 
kind and quantity of live stock usually kept, and give many hints of the manner of con- 
ducting the farm operations. It is assumed that phggpenant enters on his own farm on 
the 6th of April. For convenience the sums are given in dollars and cents instead of 
English currency: 


Motpay<OuLsOMMe ena seep ma okies cacen ane oa ena wee meee eee ee eee $10, 000 
SOO 0ishcep toy kee pees scat. seca te Sane Se eieelt ce ain am Smee ei ee eee 10, 000 
28thorses, 24 cart horses and 4 nagsfat $180 .......-- 262-225 - ce eee ese eee 5, 040 
pmmaronsiahd -gixicarts Gel. cda45 cca G~ See eee = conten eee ee ee 25530 
Steam-engine and threshing-machine,. (7 horse) ~...<.....---s-es2--s seo loee . Tt 5e 
if ploushs, harrows; and ‘other implements: s-225- 3 Se Sees ee eee - 1, 000 
@owsvand summer beasts: oo Si Wet J elk Se See Ss ee ee 750 
Murmibure for house, riding: gies, We 2 -Js22 S. -See GUL ee eek ae eee 2,000 
aokdine fOri28 OTSeS 3. cee seek SSL ee eee 350 
BicspamcdwoaAcoM wee Nel sos. sole l AS eeE I eh ee a ee eee 1,000 
PRveaiie entice tea Clos ako e teGat oe cee CLS eee ee eae eee 5,500 
Mannresior LUTNepse thoes eek eke SUES Es ee ee Ee eee 2,500 
60 beasts in October to sell....---. Voce cacew seo Cee Le ee eee 4,500 
1,000 sheep to winter and sell. ......- SOE RAE. a ets a. seo ES 105,000 

55, 920 


To these items all the labor for the season is to be added, and also the feed for hovses, 
and supplies for the family. On the other hand, the rent is not usually payable within the 
year, but one-half is payable in nine, the other in eighteen months, so that the wheat may 
be sold to pay part of it. The amount paid for labor depends very much upon the kind of 
crops, upon the condition of the farm, upon the price of labor, and upon the amount of 
machinery employed. Mr. Mechi, who is one of the leaders in ‘‘ high farming,’’ estimates 
his expenditures for labor of men and horses at about sixteen dollars per acre annually over 
his whole farm of 170 acres, and a great portion of the labor is performed by steam power. 
This, however, must be far beyond the amount expended for labor on farms in general. We 
observe a statement by Mr. Caird, that the labor on a-good farm of 400 acres, visited by him 
in Hertfordshire, of which 140 acres was in grass, cost six dollars an acre annually; and 
this is perhaps as high as the average cost of labor per acre on most English farms. 

“Manure for turnips’’ is noted as a large item of expenditure in the foregoing estimate, 
being equal to more than $10 per acre for the whole turnip land annually. We were every- 
where struck with the liberality of the English farmers in purchasing manures and feed. 
The leading idea seemed everywhere to be to make the greatest possible quantity of manure. 
To procure a heave of turnips is the first object, and super-phosphates, or bone, or’ 
guano are applied without stint. With turnips the sheep may be fed, and thus the land 
manured. The inquiry is not, How can I keep my flock of sheep so as to make a profit on 
them? but, How shall I feed sheep cnovelale manure my land for the rotation? Mr. Pusey 
says (in a published statement) that, ‘‘in many instances, the farmer pays as much to the 

_Manure merchant as he does to his landlord. I know one instance where a farmer pays 
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7s. to 8s. ($1 75 to $2) an acre for rent on a farm of 1,000 acres, and he pays £1. ($5) an 
acre for artificial manure every year.’’ 

The first item of $10,000 to pay the outgoing tenant is a shifting amount, depending on 
the course of husbandry on the particular farm at the time when the new tenant comes in 
and_-depending, too, not usually on any written lease or any special agreement} but upon 
the custom of the place as to what is termed tenant-right. 

Tenant-right is the right which a tenant who is leaving a farm has to payment for his 
labor and expenses contributed to the crops of succeeding years. It is the nature of com- 
pensation for unexhausted improvements. The tenant who leaves, for instance, on the 6th 
of April has already incurred all the cost of the crops of .wheat for the current year, the 
wheat being usually sowed in autumn. A glance at the rotation already given will indicate 
very nearly what would be the basis of an estimate of the tenant-right in Lincolnshire. 

The matter is usually arranged by appraisers, consisting of three of the most intelligent 
farmers of the district, who are so situated as to be as impartial as any other tribunal, their 
sympathy with the tenant naturally balancing any interest they might have to maintain 
friendly relations with the landlord or his agent. The practice is for the appraisers to make 
their award in a gross sum, so as to leave no room for criticism as to details.. From the 
same person who gave us the items of capital employed in conducting a thousand-acre farm, 
and who has often acted as an appraiser in such cases, we obtained the following specifi- 
cation of items which would ordinarily compose the sum paid to the outgoing tenant: 


Wheat. sowed, 250 acres, at $12 50 per acre...- s..-.. ween niaiereeois Sniejoneneie nce $3,125 
durpip. ‘management’? (manure) $2 50 per acre... 2. sce tes wee oes ence eee owen ezoO0 
Oil cake used for sheep in past two years and a quarter... 1. fee. cna e nee e ee cece 1,250 
“Seeds, + %..¢., Nand scededit0:. 2158. gen. cise cceete Sone senwens Se Oooo one es sos, » 25000, 
Bioushine. 300 26res, ab Dz Pel ACen «~ oa cjc ca wee ses Se bis ale eeelcecsgg ocsccdracmne 600 
Berean ti CMEC AY lo 25 oc ws cis at < aelS vege Roce Sine aim cejoueeeiteciss bene tahedos Posie 


ieee ET VATE aap ne ass wa /aajaace aeleises aaninle sins ew stn &is ein acmenlt ade ene oe eal) 


10,000 


‘However fair and competent may be the board of appraisers, a glance at the items will 
show that this system is liable to great objections. The tenants rely upon it as affording 
them even better security than a long lease, as it seems to be pretty well understood that 
the outgoing tenant usually receives a liberal compensation. He has possession of the 
land, and the evidence as to his invisible manurings and other improvements must come 
from himself. The second item, of manure applied to the turnip crop, would ordinarily be 
proved by the receipted bills of super-phosphate and guano purchased by the tenant. The 
third item, of oil cake used in feeding sheep in the past two years, is based upon the idea 
that the tenant has fed the sheep upon the turnip land with oil cake for the purpose of 
manuring it more:thoroughly, and that this manuring is yet unexhausted, and to benefit 
the incoming tenant in the crops of barley and ‘‘seeds’’ which follow the turnip crop. The 
objections to the system are, first, that the tenant has less security under it than under a 
well-defined lease for.a term of years, and that he is under constant temptation to arrange 
his plans with a view to a good speculation, in the event of losing his farm, rather than to 
the most profitable agricultural results, while the landlord is subject to the risk of constant 
changes of his tenants, and the farm to constant changes in its system of cultivation. 
Although in Lincolnshire, as has been suggested, the terms seem almost as permanent as if 
the farmers owned the land in fee, and the objections to tenant-right are, therefore, little 
felt, it is found in other countries that this system is almost destructive of good husbandry. 
‘An experienced land agent of Surrey spoke of this custom before a Parliamentary Com- 
mittee, in 1848, as promoting an extensive system of fraud and falsehood among farmers. 
He states that the outgoing tenants systematically prepare for quitting by putting in manure 
of an inferior quality, intending to have it appraised as of full value. In some countries ib 
ig said that a class of land valuers and appraisers have grown up, who live by acting as 
arbiters in those cases, and whose business depends upon the changes constantly occurring 
in the tenancy of the farms in their neighborhood. These objections, it will be observed, 
apply rather to the manner in which this custom is exercised than to the principle of com- 
pensation for unexhausted improvements; but, in the language of the witness referred to, 
“the tendency in Surrey has been to lower the rent of farms as compared with other parts 
of England, and to have the same money paid for bad as good farming ;”’ and it is fair 
enough to infer that the effect is the same elsewhere wherever changes of tenants are of 
frequent occurrence. 
Mr. Caird, in a minute account of a fe Northamptonshire, in 1851, confirms our 
view of the capital necessary to conduct a farm on the four-shift system: “The farm con- 
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tains 630 acres, 480 of which are arable, and 150 acres in permanent grass. The arable is 
managed in the four-course system of 120 acres in each division, very nearly as we have 
described the course in Lincolnshire on the light soil. The whole implements were bought 
two years ago quite new, and, with the live stock, cost the tenant $17 ,500. His invested 
capital altogether amounted to $30 an acre ; but there is here no draining, building, or per- 
manent improvements which the tenant has either to execute himself or to aid in doing. 
He has just to stock and work an easy, light-land farm.” , 
We have given $50 an acre as the estimated capital necessary to conduct,a Lincolnshire 
farm of mixed character, and Mr. Caird suggests the reason why the capital, in his account, 
should be less than on a heavier soil. (ae 
A writer in the Cyclopedia of Agriculture gives thirty to forty-two dollars per acre as the 
average capital employed on English farms, an amount larger than the capital usually em- 
ployed in America, in the purchase in fee-simple of the farm, and in its cultivation. a 
Y'o show how it is practicable for the farmer to meet his large payments for rentand —_ 
labor and interest of capital, we give the three principal crops usually produced on the 
1,000-acre farm, with the estimated value, for 1859 : 


250 acres of wheat, 26 bushels to the acre, 5,500 bushels, at $1 75.......-..-- $9,625 
250 acres of barley, 82 bushels to the acre, 8,000 bushels, at $1 25.-..-.-- sae 0,000: 


Wool from 1,000 sheep, 83 pounds to each, 8,500 pounds, at 62 cents-.-------- 5,270 


‘ 


These are the principal crops sold. The cattle feet ana fattened are reckoned to afford 
no profit beyond their manure. Large expenditures are made annually for oil cake and for 
super-phosphates and guano. When estimating the expenses of his crops, the English 
farmer, who is not ordinarily disposed to exhibit his farm accounts, is in the habit of replying 
to the inquiry how much he pays for manure by saying: *‘All the money we have left.’’ - 

It is extremely difficult to obtain accurate statistics of English husbandry. Every attempt ; 
to enact laws to obtain accurate returns of the live stock and farm products of England has 4 
failed, through the opposition, it is said, of the farmers, who seem unwilling that the pro- 
ductiveness of their farms should be published lest their rents should be raised. 

THE RELATION or LANDLORD AND TENANT is, perhaps, to an American, the most striking j 
feature of English agricultural life. It is, as has already been seen, a legitimate and natural 4 
if not a necessary result of the aristocratic principle of the British Constitution. Allusion 
has already been made to some of the effects of the accumulation of land and capital in few 
hands upon the productiveness of the soil. It is now proposed to examine more in detail 
the relation of landlord and tenant, and its reciprocal effect upon the parties, as well as 
upon the agriculture of the country. The impression seemed to be general in those parts 
of England where we had opportunity for personal intercourse with farp 
lands are better cultivated than lands occupied by their owners who are 
as farmers. : 


that.’’ Occasionally, too, we would hear the suggestion, when a farm was notie 
in ill condition, ‘‘ That farmer ought to have his rent doubled, and he would be le 
to raise better crops.’’ These remarks seemed based upon the idea, which certainly i 
founded in human nature, that an additional stimulus to energy and industry would make 
a good farmer of a poor one. We are not, however, inclined to admit that the stimulus of 
a high rent to be paid operates more forcibly upon men in general than the just pride of 
ownership and ambition to succeed and excel. We believe that the feeling which pervades 
the aristocracy of England, that the true dignity rests upon the foundation of broad estates nat 
in lands, might be extended to a class more numerous, and that the attachment to home, 
so much more strong in England now than in America, and so promotive of every grace 
and humble virtue, would be strengthened by ‘the consciousness that no stranger could 
intermeddle with its permanency. 

Our solution of the question why leased lands are better tilled than others in England, if 
we.must admit the fact, would be, that more capital is employed upon them. In England, * 
as here, every man is ambitious to own land, and to add field to field. He feels that land ~ 
is real estate, and that all else is unsubstantial. He invests, therefore, all his capital in land, 
and has nothing left with which to cultivate it with a liberal hand. 

The effect there is the same as here. Land cannot be well cultivated without a liberal 
working capital; it cannot give without receiving; and he who in England expends all his 
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money for land is in the same condition with him who should take a lease of a large farm 
with no means to conduct its operations., It is not that he is the owner of the land which 
renders him a poor farmer, but that he is not also the ‘possessor of capital with which to 
develop its productiveness. 

The best cultivated estates in all England are those of the wealthy proprietors. To them 
is the country indebted for the introduction of improved implements, the threshing-machine, 
the reaper, the steam plough; for improved processes in culture; for improved breeds of 
cattle, sheep, and horses; for extensive experiments in reclaiming land from the ocean, and 
in embanking and draining, and for illustrations of the capacity of soils for large productions. 
‘It is only where the owner of land is the owner of nothing else that his ownership is legiti- 

_ mately the reason for his bad husbandry. 
_ An English writer has said, with great significance, that the best lease is that which is 


a as like ownership as it can be made. 2 

ce * The greater proportion of English farms, it is supposed, are still held by yearly tenure, 
bs which may be terminated at any time by a six months’ notice on either side. The first 
a _ impression would be that infinite vicissitude and confusion must ensue, and that in spring 
ae _a general marching and countermarching, with household gods, and goods and chattels, like 
. _ What is witnessed in New York on the Ist of May, from tenement to tenement, must con- 


found the whole kingdom. No such commotion, however, is witnessed. In general the 
tenant remains and expects to remain quietly on his farm, and it is quite common that he 
__—- spends his life there, and that after his death the lease is continued to his eldest son. The 
_ Jandlord prefers this tenancy at will because he thus retains a greater control over his 
- land and over his tenants. The tenant submits to it because, in truth, he cannot do other- 
wise. There is great competition for farms. The oldest son may have ‘his father’s lease, 
but there are other sons who have no other business but agriculture, for whom it is difficult 
to find farms. We frequently conversed with farmers on this point, and often found that 
they were prospering under their present arrangement, and preferred to keep quietly on from 
year to year under this verbal agreement rather than have a lease for a term of years, 
because they said at the end of such a lease the farm would be re-valued and their rents 
probably raised, in consequence of the very improvements they had made during the term. 
The permanency of the relation of landlord and tenant in England, it is but just to say, 
results in great measure from the mutual confidence of the parties. The English landlords 
“as a class are men of honorable and. generous character. They have a just pride in seeing 
on their estates a prosperous and happy tenantry, and in enjoying the reputation of dealing 
7 liberally with their inferiors. The tenants have usually the utmost confidence that no unfair 
advantage will be taken of them, and custom and their unbounded reverence for rank 
seemed to have dulled their sense of their dependence. They invest their capital often in 
permanent improvements, where no custom of tenant-right exists, and trust to the honor 
of the landlord for their security. 

: i , however, instances of great hardship occur where tenants, for causes quite 
mpelled to leave their farms and their homes broken up, to the great injury 

interests as well as to the sacrifice of their domestic arrangements. 


hould be legalized, so as to render it general and uniform over the kingdom ; but 

1 has been met by the objection that the welfare of the agricultural interest would 

1ereby promoted, but that the entire abolition of the. custom would be far more 
‘beneficial. The better opinion seems to be that the counties where the tenant-right custom 

© exists are, on the whole, not’so well cultivated as other counties, and that it has not only 
led to frauds, but has perpetuated bad husbandry by retaining useless practices which would 
have become obsolete had they not been connected with these ancient usages. 

The tendency of public sentiment of late years is toward permanent leases, or leases for 
long terms. One objection to long leases heretofore has been, on the part of tenants, that 
in times of depression of prices they would be compelled to continue the payments of their 
rents in a losing business, and so might be ruined. .On the other hand, enterprising farmers, 

~ desirous of increasing the productiveness of their farms by permanent improvements like 
drainage, the cost of which their landlords were unwilling to pay, have been compelled to 
sit down and try to content themselves with the old routine of business, because they had 
no assurance that they might not, by some freak of their landlord or his agent, at the end 
of the year, lose both improvement and lease. As agriculture becomes more of a science, 
more capital is necessary to conduct its operations ; and as the farmer improves by education, 
and, by reason of new travelling facilities, sees more of the world, he takes broader views of 
his rights, and becomes uneasy at the dependence of his position. He is unwilling to employ 
so much capital, with so little assurance of security for the future, and he learns that not- 
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withstanding the fluctuations of prices he may, in a long term of years, count safely on 
their averages, and on the whole prefers a long lease. 

The interest of the landlord, too, lies in the same direction. In a tenancy at will he is 
liable, in a time of depression, to have his whole estate thrown back at once upon his hands, 
especially should there be some combination among the tenants to reduce the rent. Under 
the tenant-right custom, he may not only have all the leases surrendered, but be com- 
pelled to pay the appraised value of the unexhausted improvements, amounting sometimes 
to fifteen or even twenty-five dollars per acre. 

We believe that every reason of interest and convenience of both parties requires that 
leases should not only be written and definite, but that they should be made for long terms, 
and the true independence of the farmer imperatively demands this. A lease should be long 
enough to allow the tenant to reap the full benefit of any capital he may invest in improve- 
ment. How long this may be it is difficult, perhaps, to determine. Twenty-one years has 
been advocated as the term most convenient, but in our view the larger the better until it 
reach the fee-simple. + 

In reviewing the foregoing comparison of English and American agriculture, we may be 
able, perhaps, to determine to what causes may be fairly attributed the superior productive- 
ness of the former. We see that large estates and the relation of landlord and tenant 
necessarily result from what we have termed the aristocraticelement of the British Constitution. 

We perceive, too, that the control of large estates by single proprietors or their agents 
naturally tends to induce a systematic course of husbandry, and that the employment of 
large numbers of laborers on the same estate permanently leads to a division of labor, and 
asa consequence to greater skill in those processes, like ploughing and ditching, which 
depend upon mere manual dexterity. It is to be exp that a man who holds a plough 
nearly every day of his life will acquire a skill.as ploughman beyond that of him who 
ploughs but four or five days in the year. 

We have seen, too, that without the liberal use of capital the present system of farming 
could not be maintained in England. The capital thus employed, however, is not for the 
most part that of the landlord, although he is usually a generous contributor to the perma- 
nent improvements on the farm. As has already been seen, the farmer invests a large 
capital in his systematic course of cultivation, and therefore the fact that capital is largely 
employed in agriculture in England is not due to anything peculiar to British institutions. 

The same farmer who expends thirty dollars an acre on an English farm might, in this 
country, in many localities, purchase the farm with a year’s rent, and employ his capital 
in his farm operations. There is no doubt that the great want of American agriculture is 
the employment of adequate capital. 

The low prices of wages of the English laborer is usually pointed to as the secret of the 

prosperity of the English farmer. It is certainly true that they could not at the same time 
pay their rents and taxes, and at present prices of their products pay American prices of 
labor ; and it is equally true that from the accumulation of property in few hands, the 
degraded condition and low wages of the laborer naturally result. While to a British sub- 
ject it may seem impossible that society should exist without these sharp divisions of rank 
and station, and that it is essentially just that an aristocracy should be supported in elegance 
and luxury, at the expense of degradation and poverty suffered by ten times the number of 
their fellow men, we cannot, with our republican principles, recognize in this the true 
adjustment of our natural rights. While we admit that with the enormous burdens which 
royalty and a hereditary aristocracy impose upon the British nation, it is difficult to see 
how farm labor can be better paid there than it now is, we can clearly perceive that cheap 
labor is not so essential to our own success. ¥ 

There the laborer works, first to support an expensive government, made more burden- 
some by the increasing interest of a vast national debt, then to pay the farmer his heavy 
rents and taxes, and finally to receive for himself the smallest pittance consistent with 
maintaining: his physical ability for labor. Here the expenses of government, both national 
and state, are comparatively light ; we have inherited from our ancestors no national debt, 
and the lands are burdened with no claim of landlords to yearly rents. In most of the 
country the same man is landlord and farmer and laborer, and in the latter capacity he 
divides with no man the fruits of his labor. His superior education ought fully to com- 
pensate, by his better adaptation of labor, for the manual skill acquired by constant prac- — 
tice in a particular department. ; 

Our prices-of farm products are somewhat lower than those of England, but the cheap- 
ness of our lands should save to us more than this difference in prices. 

Allowance is to be made for the unsettled condition of a shifting population in a new 
country, and for the constant interruption of agricultural plans by its progress and pros- 
perity. Scarcely has the settler cleared his farm in Western New York before the opening 
of a new territory in Illinois, and the increased value of his clearing, tempt him further 
westward ; and no sooner has he located anew and commenced a homestead upon the 
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prairie, than some city like Chicago springs up by his side, and he finds his land again too 
valuable to retain for corn-fields or the pasture of his’stock. _ Thus all system and thorough 
knowledge of the capabilities of the soil are prevented. Our citizens do not remain long 
enough in one place to establish correct principles of agriculture. They take what Nature 
yields spontaneously, and when she makes the first suggestion of exhaustion move onward 
to new and fertile lands. 

We are without system not because our political institutions prevent or discourage system, 
but because we have had yet neither time nor occasion to develop system. 

We may explain, too, the want of capital in American agriculture, ‘without disparagement 
to our system of government. So many enterprises are constantly opening to us, that the 
rate of interest is far higher here than in England, and the low percentage of profit on 
money invested in agriculture which is perfectly satisfactory to an English capitalist can 
atiuct no money to the soil in America. ; 

To the superior intelligence of, the laboring classes in our country we look for compensa- 
tion for much of the difference in the wages of labor. Our laborers earn a higher price than 
the laborers of England because they bring to the field the head as well as the hand, more 
discretion, more judgment, more manliness, and more capacity. We have said already 
that in the mere routine of common farm operations the English laborer exercises more skill 
in matters depending on mere dexterity than the American, and so far as physical force and 
endurance go we should perhaps claim no superiority. The English or Irish laborer, in his 
own place, at the plough, spade, or hoe, is not excelled by the American ; but in the capacity 
to adapt himself to new conditions, to learn new processes, to handle improved imple- 
ments, in short, in all progressive movements, the American is far superior to the English 
laborer. Me 

The American is continuing always to economize his labor, to work more with his head 
and less with his hand. He will not waste his muscle if his wits can in any way save it. 
If the muscle of the horse will do the work, the American prefers to drive the horse, and has 
skill to do so; and again, if the giant steam may be chained to the plough, he is still equal 
to the tasix of guiding this power. 

In all farm implements the American is far in advance of the English farmer. Our small 
tools, such as rakes, hoes, spades, and forks, are lighter, neater, and in all respects better 
than the English. We have frequently seen a scythe snath in the hands of an English 
mower so roughly made that the end of it showed’ the cut of the axe which severed the 
sapling from the stump; and such hand-rakes as we saw in use appeared to have been 
made by the laborers themselves, not so well finished as one which any farmer’s boy in 
New England could readily fashion. In mowing and reaping machines we have constantly 
kept the lead of England, furnishing her the only successful models for her own use, and in 
steam ploughing we seem destined speedily to exceed the largest conceptions of her inventors. 
The number of reaping and mowing machines manufactured in the single State of Obio in 
1857 was about seven thousand, which is seven timés as many as in all England for either 
that year or 1858. Mr. Caird, from whose ‘‘ Prairie Farming in America’’ we state the 
above fact, thus announces his opinion as to the effect of Amcrican improvements upon the 
cost of production in the somewhat peculiar husbandry of the prairies : ; 

“ Manual labor is 100 per cent. dearer in Illinois than in England, but the cost of keeping 
horses is 100 per cent. cheaper; and as a larger proportion of the work of the farmer is done 
in America by power and machinery than in England, the cheapness of horse labor will 
fully compensate the prairie farmer for the dearness of manual labor. The cost cf produc- 
tion in so far as labor is concerned is thus much alike in the two countries.” The same 
writer states that the extent to which ‘labor is economized in the State of Ohio by steam 
power is estimated to be cqual to the labor of 700,000 men. ‘ 

The effect of general education upon the laborer we conceive to be not so much to increase 
his capacity for a given day’s work, as to enable him to use implements and processes 
requiring a higher degree of intelligence to attain his results. 


Il. THE CLIMATE OF ENGLAND—HOW IT AFFECTS AGRICULTURE. 


# rs EFFECT ON CROPS—ON KEEPING LIVE STOCK—-ON FARM OPERATIONS—COMPARISON OF RAINFALL 
c AND EVAPORATION IN GREAT BRITAIN AND THE UNITED STATES. 


In any endeavor to profit by observation of the agriculture of foreign nations the diversi- 
ties of climate must be constantly kept in mind. The laws of nature define certain bounds 
for the cultivation of certain crops which may not be transcended by the art of man. ‘The 
conditions of light and heat, and moisture, are among those most manifest to our senses, 
upon which the growth of plants depends; but it will be perceived, upon slight reflection, 
that it isnot the average amount or degree of these for the year which determines the fitness 
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or unfitness of a particular country or district for the production of a given crop. Indian 
corn cannot be grown in England, because, as we say in popular language, the climate is not 
warm enough ; yet it flourishes and is the surest of all crops in New England, where the 
bean, which is so extensively grown in England for stock, cannot be cultivated because it is 
too cold! Our climate is, indeed, warm enough for Indian corn, but too cold for the bean ; 
while the climate of England is not hot enough for Indian corn, but warm enough for the 
bean ! ; 

Indian corn requires at Red River valley, latitude 50°, but about 60 days of clear tropical 
summer to perfect it beyond the reach of frost, and but about 100 days in latitude 43°, and 
that we always have in New England, and that is such a summer as Old England never sees ; 
while the bean requires a long scason of mild and shady weather to produce it in perfection, 
and such is the character of the climate of most of England. The only specimen of Indian 
corn culture which we chanced to mect with in England was in a lady’s flower garden, in 
Suffolk county, to which we were triumphantly taken by the fair proprietor, to show that 
Indian corn will grow in that climate. The corn was sown in drills, about eight inches 
apart, and as thick as wheat is usually sown, and in the shade of large trees, and looked 
more like barn grass than corn. The lady, however, exhibited two or three little nubbins 
of ripe corn which she had raised the previous year. Americans are much inclined to 
amuse themselves with the peculiarities of English climate. One has passed six weeks in 
England: and never saw a ray of sunshine; another declares that the sun in his greatest 
glory there never presents a more brilliant appearance than a boiled turnip; while a third 
asserts that in a year’s residence in that country the only ripe fruit he ever ate was a baked 
apple ! 

Compared with that of our own country, the climate of England is mild and equable, the 
thermometer seldom rising in summer above 80° Fahrenheit, and rarely falling below 20° 
atany season. Although, as will presently appear more definitively, there is actually far less 
fall of rain even in summer in England than in the United States, yet England may well 
be called a moist climate, while ours is properly termed a dry climate. < 

To bring out clearly to view the influence of climate upon the agriculture of England, it 
may, perhaps, be convenient to consider the subject under separate heads as it. affects—l1st, 
the products of the soil; 2d, the keeping of live stock ; 3d, farm operations. ; 

The agriculture of England is very simple. Four crops in a regular rotation, and mainly 
in the same order, constitute her great staples. Wheat, turnips, barley, and grass are the 
four watchwords at which the earth unlocks her treasures to the English farmer. Wheat 
to furnish bread for the people; turnips to feed the sheep, that furnish clothing and 
mutton ; barley to be malted for beer; and grass, in pasture, meadow, and field, for the 
cattle, which give supplies of beef and dairy products. The occasional crop of oats instead 
of wheat, and of beans instead of turnips, and the culture of special crops, as of hops in 
Kent, and of flax in Yorkshire, scarcely interrupt the general system of the kingdom. 

Under the head of grass, not with technical accuracy, we have included what are not 
strictly grasses, such as clover, and vetches or tares, which have place in the four-year — 
course under the name of ‘‘seeds,’’ a name which, in New England, is never used to indi- 
cate this crop, or indeed any other. The mangold wurzel, too, has of late been extensively 
introduced in place of the turnip, and is likely to constitute a valuable acquisition to the 
agriculture both of this country and of England. 

Wheat is adapted to a very wide range of soil and climate, though it seems difficult to 
assign to it precise limits. Blodgett says that it grows at no great altitude above the sea at 
the borders of the tropics, and flourishes as far north as 60°; yet, he says, notwithstanding 
this possible range of growth, there are practical limitations of soil and climate which con- 
trol its successful cultivation on the ample scale which the demand for the bread grains re- 
‘quires. According to the same learned writer, the wheat crop manifests a sensitiveness to 
climatic influences far greater than is generally imagined. ‘‘In England,”’ he gays, ‘‘ the 
value of a crop of wheat is probably greater on any definite area than in any other part of 
the world except California; yet half the island is too cool for it, and a slight depression of 
the temperature for one ripening month will greatly reduce the quantity, or prevent ripen- 
ing altogether. The summer of 1853, in England, was nearly 2° below the mean, and the 
deficiency in the crop in consequence was one-third to one-half the average. For the 
months of July and August the mean ‘was at 57° to 59°, the mean of 60° for these months 
being essential to a good crop.’’ We understand him, however, to state that in less humid 
climates this small range of temperature for the ripening months does not limit the growth 
of wheat, but that it may run as high as 70°, if the atmosphere be dry as well as hot. The 
limitation of profitable wheat-growing seems to be on the side of cold not less than 58° for 
the equable climates, and 65° for the variable, and at least two months free from frosts. 
On the warm side the only requirement outside the tropics is a period of growth free from 
humid tropical heats. Where these exist, they originate rust and mildew, which are fatal 
to the crop. 
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The adaptation of manures to the increased production of the wheat crop, without doubt, 
depends much upon the climate. Manures, the effect of which results chiefly from their 
ammonia, as Peruvian guano, exert an influence in promoting growth on all soils, if 
properly applied, so as not to be dissipated at once by exposure. Those manures depend 
much upon the degree of moisture, both of soil and atmosphere, for their value in pro- 
ducing wheat. In a wet, cold climate or season a large application of ammonia tends to 
produce a heavy growth of straw, and the crop is likely to be lodged or “ laid,’’ as it is 
expressed in England, and the farmer to be disappointed. Seven pounds of wheat to ten 
of straw is said to be the most productive crop. Peruvian guano applied on the surface in 
a hot, dry climate must be mainly lost in the atmosphere, while in a moist climate it might 
prove very beneficial. Its application, both as to method and amount, must therefore be 
regulated according to the average character of the climate where the farm is situated, as 
well as the condition of the particular field to be cropped. é 

Although wheat is a principal crop almost everywhere in England, as well on the light 
**turnip and barley soils,’’ as they are termed, as on heavy clays, and on the fens of Lin- 
colnshire, yet the variety and quality of the wheat sown, as well as the crop, vary much 
with the climate and soil of the different localities. 

Barley (the crop of grain in England second in value only to wheat, and which occupies 
s0 important a place in the common rotation therc) is said to have a range of growth still 
wider than wheat, so far as temperature is concerned. Blodgett says that barley, with oats 
and rye, go into colder and more humid climates than wheat by nearly 5° of mean tem- 
perature. “They everywhere bear cooler summers, poorer soil, and a shorter period of 
growth. ‘‘ Barley,’’ he says, ‘‘is the most flexible of all, ripening its grain in the short 
summer at the Arctic circle, on the west of Norway, and going nearly as far on the Macken- 
zie river, in America.’’ 

Barley, although well adapted to the varied climate of our country, will probably never 
be extensively cultivated in America, because the demand for it, in comparison with wheat, 
must be.limited. The product of barley in this country by the census of 1850 appears to 
have been but 5,167,015 bushels, or about one-twentieth of wheat. Most of the barley pro- 
duced in England is malted for beer and other fermented beverages, and is valuable in the 
market not so much for its weight as for its malting qualities. Everybody drinks malt 
liquors in England—ladies and gentlemen, farmers and servants and laborers. In the 
hiring of servants, male and female, it is common to stipulate that a certain quantity of ale 
daily shall be given, in addition to the wages. Some idea of the enormous consumption of 
malt liquors in England may be formed by the amount of the excise or tax levied by the 
government upon malt, which is stated for the year 1856, when reduced to our currency, 
at $33,381,745. This sem of more than thirty millions of dollars a year is paid by the 
brewers to the government for the privilege of converting barley into malt. Large sums 
are also paid by all sellers of beer at wholesale and retail for their licenses, as well as the 
stamp duties payable upon every business transaction in England, which, of course, fall 
upon all who buy and sell malt or any of its products. 

We cannot better bring out the operation of these duties upon agriculture than by quoting 
a few lines from the Marlx Lane Express, signed by a well-known friend of agriculture, John 
Hudson, of Castleacre, published the present year of 1860: 


“‘T question whether any of the members of the House of Commons, who make our laws 
and impose the taxes vpon us, ever made a calculation of the amount of money the produce 
of an acre of barley pays in the shape of malt duty; therefore I will take the liberty just 
to inform them. 

‘* An acre of Norfolk land, rented at twenty-five shillings, will produce five quarters of 
barley, which, being made into malt, the duty is £1 1s. 8d. per quarter, and five per ceat., 
or £5 13s. 9d. per acre. 

“<Now, I grow two hundred acres of barley every year, which, at the above sum of 
£5 13s. 9d. per acre, amounts to £1,137 10s. ‘The rent of the two hundred acres of land 
the barley grows upon is £250, making a difference of £887 10s. 


ye 


‘¢The malt tax is about equal to the rent of the whole farm, 


This enormous tax is paid, of course, by those who drink the beer, and those are the labor- 
ing classes, mainly, who are unable to indulge in more expensive liquors. 

Our belicf is that this whole consumption of barley for beer is a loss, and worse than a 
loss, to the country ; that the enormous consumption of these half intoxicating liquors stu- 
pefies and brutalizes the English laborers, and that the same product of grain converted into 
bread and consumed by the same classes would conduce vastly to their comfort and pros- 
perity. It isto be hoped that the culture of barley, for the purposes to which it is applied in 
England, will never find favor in America. Generally, wheat and oats may be substituted 
for barley, and barley, if grown, may be made valuabl¢ for the food of almost all kinds of 


live stock. 


* 
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In general we may safely conclude that, in the northern and western portions of our 
country, there is no obstacle of climate, cither as to temperature or moisture, to the adoption 
of the English four-field rotation, so far as wheat and barley are concerned. 

CLIMATE AFFECTS THE KEEPING OF Livn stock in many respects, both directly and indi- 
rectly. 

The sheep is adapted to almost every climate, from the poles to the tropics; but the sheep 
husbandry of England depends, or has been thought to depend, almost entirely upon the 
tumip. In those parts of England where tumips do not thrive the proper sheep husbandry 
does not exist. Wherever a full crop of turnips is produced, there may be kept the flock of 
sheep to manure the field, wholly or in part, for the whole rotation, and the crops of wheat 
and turnips, barley and ‘‘seeds,’’ may follow in endless succession. Strike out the turnip 
crop, and the sheep cannot be fed, the land cannot be thus manured, and the whole system 
must be changed. Cattle feeding and the dairy take the place of sheep husbandry, or a mixed 
system is introduced. Of late the turnip crop has been failing, and mangold wurzel is, to 
some extent, taking its place. How far it may probably prove to be a substitute for the turnip 
for sheep feeding, or take the place of the turnip in the ordinary rotation, it might be inter- 
esting to consider. The turnip crop is best adapted to what in England is termed a light 
soil, but that expression hardly conveys to us a correct idea; for many soils which we, in 
New England, should call heavy soils, would there be found light enough for turnips. The 
soils called, in England, stiff clays, are heavier than any with us which are under cultiva- 
tion, and are there only made profitable by thorough drainage and the most expensive treat- 
ment. Still, there are no lands in England so light that they may not, by their familiar 
processes of claying and of treading with sheep, be made productive of turnips. Indeed, 
the whole four-year course of husbandry originated on the light lands of Norfolk, and is 
known generally as the Norfolk system. So great has been deemed the advantage of this 

system that, on land so heavy as to be greatly injured by the treading of sheep, movable 
sheds have been adopted by some of those who practice ‘‘ high farming.’’ These sheds are 
of wood, with open, raftered bottoms, large enough to contain twelve sheep, and are made 
with wheels, to push forward on movable rails over the turnip field, for the donble purpose 
of manuring the land without treading it, and of sheltering the animals. The crop is thus 
consumed, and the cost of drawing it off and bringing back the manure is sayed. The 
turnips are, of course, pulled, cut, and fed to the sheep in troughs. The same rails, it 
may be remarked in passing, are used for removing manure from feeding houses to the field 
or compost heap, and for returning crops to the farm-yards. Thus has the turnip area been, 
as much as is practicable, enlarged, but yet the dryness of soil and climate is seen to be an 
important element in the question of sheep growing. 

Temperature has obviously a controlling influence upon all plans for keeping animals. In 
New England, as early as the Ist of December, the ground is usually closed by frost, to 
remain until April, so that no plough can enter it, and no turnip or other root can be drawn 
from it, and-no sheep or other animal, unsheltered from the pitiless blasts, can exist in our 

‘fields. The climate, by its severity, without regard to its effect upon the productions of the 
soil, would prevent the adoption of the English system of feeding in New England. Our 
winters are not only more severe, but they are also longer, so that we must lay up a greater 
store of food for all our animals. 

Suerter, too, against the cold and the sudden changes of temperature, which are much 
greater and more frequent here, is an important consideration incident to climate. In New 
England the barn is as essential to the farm as is the house, and often as expensive. It is 
large enough to shelter all the live stock of the farm in winter, to contain all the hay cut 
upon the fields, and all the grain unthreshed. Often it has a cellar under its whole extent, 
to preserve manure from freezing, to store roots for the animals, and to protect the farm im- 
plements from the weather. In England the sheep, generally, are kept on the turnip fields 
during the winter, or, at most, require the shelter of an open shed; the farm horses and 
cattle are, except when the latter are fattening, protected only by low sheds, covered with 
thatch ; while the hay, and the wheat, and barley, and oats, are heaped in large stacks in 
the farm-yard, protected from the weather by a covering of thatch. Riding and driving 
horses, or, as our Lincolnshire friends called them, ‘‘nag horses,’’ are much better cared for, 
being kept in warm stables—often in square ‘‘ box stalls,’’ and blanketed. 


We often conversed with farmers upon the subject of stacking their grain and hay. They 


were not familiar with the idea of sheltcring their crops in barns, and uniformly expressed ° 
the opinion that hay and grain would spoil from dampness thus closely housed in their 
damp atmosphere. Wheat is frequently kept many months in the stack before threshing. 
It is stacked in immense stacks, so large that we, in one instance, saw a man on the back of 
a large draught horse on the top of one of them, treading down the straw as it was pitched 
up from several wagons, and presenting the appearance of an equestrian statue, quite as 
imposing as that of the Duke of Wellington in Hyde Park, and far more picturesque. The 
poor animal worked his way to this proud eminence by gradually rising upon the straw, as 


OBSERVATIONS ON ENGLISH HUSBANDRY. 159 


pitched on, and was to be cast, when he had attained the summit of his ambition, and tied 
neck and heels, and ignominiously lowered by ropes passing over the stack, held by men 
upon the ground on one side, while the poor steed slid gently down the other to terra Sirma. 
There are serious objections to this method of keeping crops. The stack cannot be secured 
~ against the weather until it is completed, so that if a long storm comes upon it when it is 
half built up, the rain must penetrate into the sheaves, or hay, and do much injury; and 
this is one reason why ‘‘a wet harvest’ is regarded in England asso injurious. After the 
__ stack is raised it is often thatched with great care and skill, at great cost of time, and unless 
e secured, as is usually practiced now by good farmers, on iron bottoms or frames, the grain 
or hay is liable to injury from dampness from below, as well as from vermin. The farmers 
who had one thousand acre farms, and raised six or seven thousand bushels of wheat, and 
as much barley, seemed to think it impossible to protect it all in barns. Lumber is scarce 
there; and who could build such structures? The tenants could not afford such an expendi- 
ture on the land of another, and the landlord would not add so much capital to the farm. 

There is nothing in an English landscape more significant—at the same time, of abundance, 
and of taste for picturesque effect—than the arrangement of what is called the ‘‘crewe 
yard,’’ with its rich stacks in scores, and surrounded by the farm buildings, with cattle, 
horses, and swine, standing in straw to their knees, and close beside ‘‘an English home— 
all things in order stored—a haunt of ancient peace.’’ 

Climate affects farm operations in many particulars. While, as has been observed, New 
England soil is locked up for at least four months by frost, in the greater part of England 
farming operations go on through every month in the year. 

A Lincolnshire friend wrote us, in the spring of 1858, that there had been, during the 
whole previous winter, but five days when the plough could not be used upon his farm; 
and he expressed surprise that, in our cold New England climate, agriculture could be pur- 
sued at all asa business. Not only the absence of frost, but the small amount of rain, and 
its fall in gentle showers, add much to the comfort and convenience of the farmer. Other 
considerations, more carefully treated under the head of drainage, will illustrate the advan- 
tages of the mild and uniform climate of England. 

In such a climate it is evident that a far less force is available to conduct the operations 
of the farm. While, in New England, we impaticntly and almost idly wait for the loosing 
of the frost fetters in spring, and with scanty time, and greatest haste, and all available 
‘thelp,’”’ hurry every process of ploughing and sowing and planting, and have not time to 
go over much breadth of soil, before the sudden transition from winter to tropical summer 
calls our attention to the hoeing and cleaning of the plants, which spring up as if by en- 
chantment, and to haying and harvesting, which follow so closely, the English farmer goes 
deliberately on, ploughing on some part of his farm in every month, sowing his barley at 
any time before the second week in April, his Swedes at any time in June, his wheat at any 
time between the Ist of October and the 20th of November, having ample time thoroughly 
to perform every process. ? 

Again, in summer, over all the United States, we are subject to severe periods of drought, 
which cuts off the feed of our pastures, in which the cattle for a few wecks in May and 
June have been thriving, rendering it necessary for dairymen to feed their cows at the barn 
daily, or lose half their flow of milk, while, in England, the moist atmosphere keeps the 
herbage gveen through all the summer, giving from spring to autumn a uniform and abun- 
dant supply. ‘ ? 

A careful study of the English system of cropping, and especially of their green crops for 
soiling, might essentially aid us in carrying our animals, particularly our dairy stock, well 
through the summer droughts. The practice of sowing winter rye and Indian corn for sum- 
mer feeding to cows prevails-extensively in New England. ; Clover also affords a bountiful 
and convenient crop for soiling, coming into use after the winter rye and before the Indian 
ee Massachusetts some of the most distinguished farmers. near large markets practice 

altogether the system of house feeding their cows through the year. They thus keep a 

much larger stock upon a given area; they nearly or quite double their quantity of manure, 

and they produce at Jeast an equal quantity of milk, with the advantage of a uniform yield 

- through the year. Cows thus kept are always in high condition, and fit for the butcher ; 
and it is claimed that the additional labor of cutting their fodder, and carrying it to them, 
is thus ore than compensated. 

r A lsde fess upon sollte by the venerable Josiah Quincy, of Massachusetts, who has 

practiced for fifty years the system which he advocates, is referred to, as containing the best 

practical directions for this method of feeding dairy stock. In England, the crop of tares or 
vetches makes an important part of the green food of cattle and horses and sheep. We are 
not aware that this crop is grown anywhere in this country to any considerable extent. 

Vetches are not well adapted to drying for hay; and summer feeding of cattle with green 
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fodder has not yet attracted general attention to such crops as in other countries are used 
for the. purpose. 

Ryegrass of various species is used in England not only in permanent fields and pastures, 
but especially in the usual rotation; this grass taking a conspicuous place in what constitutes 
‘‘seeds’’ in their vocabulary. The yield of these grasses is very great, and, as they are gross 
feeders, enormous crops may be produced by liquid manuring and frequent cutting; six or 
seven soiling crops being in this way sometimes afforded in a single year. The Patent 
Office has for several years distributed seeds of this grass, and its value to American agricul- 


ture, which is not generally known, may be soon ascertained. It is probable, however, — 
that the moist, cool summers of England are more favorable to the production of ryegrass’ 


than the dry; hot seasons of our country. There seems to be no reason why clover and 
timothy may not supply the place of the English ‘‘seeds’’ in the rotation adopted here ; 
the former giving abundant crops usually for two years, and the latter continuing so long as 
the ground is kept top dressed, unless improved by close cutting or feeding. 

Rain.—It is a common mistake to suppose that the rain-fall of England is greater than 
that of the United States. Recent observations in this country enable us to make the com- 
parisons between the fall of rain in the two countries with considerable accuracy, not only 
as to the amount which descends annually, but, what is more important, as to the amount in 
each particular season of the year. The average rain-fall of England is, m general, much 


less than that of the United States. In the eastern portion of England the annual fall of 
rain is estimated at twenty inches; in the middle portion, at twenty-two inches; in the — 


southern and western, at thirty; in the extreme southwestern, at forty-five inches. In 
Wales it is estimated at fifty inches; in the eastern portion of Ireland, at twenty-five inches, 
and in the western at forty inches. : 

The rain-fall in the United States, as shown by Blodgett’s rain chart, is in the basin of the 
great lakes, 30 inches; on Lake Erie and Lake Champlain, 32 inches; in the vailey of the 
Hudson, on the headwaters of the Ohio, through the middle portions of Pennsylvania and 
Virginia, and western part of North Carolina, 36 inches; in the extreme eastern and the 
northern portion of Maine, northern portions of New Hampshire and Vermont, southeastern 
counties of Massachusetts, central New York, northeast portion of Pennsylvania, southeast 
portion of New Jersey and Delaware, also on a narrow belt running down from the western 
portion of Maryland, through Virginia and North Carolina, to the northwestern portion of 
South Carolina, thence up through the western portion of Virginia, northeast portion of 
Chio, northern Indiana and Illinois, to Prairie du Chien, 40 inches; on the east coast of 


Maine, eastern Massachusetts, Rhode Island, and Connecticut, and middle portion of Mary- 


land, thence on a narrow belt to South Carolina, thence up through eastern Tennessee, 
central Ohio, Indiana, and Illinois, to Iowa, 42 inches, and the same down through western 
Missouri and Texas to the Gulf of Mexico; from Concord, New Hampshire, through Wor- 
cester, Massachusetts, western Connecticut and the city of New York, to the Susquehanna 
river, also at Richmond, Virginia, Raleigh, N. C., Augusta, Ga., Knoxville, Tenn., Indian- 
apolis, Ind., Springfield, Ill., St. Louis, Mo., thence through western Arkansas, across Red 
river to the Gulf of Mobile, 45 inches; from the belt just described, the rain-fall increases 
inland and southward until at Mobile it is 63 inches; the same amount also falls in the 
extreme southern portion of Florida. ; 

The rain-fall of New England, it is perceived, is about double that of the eastern and 
middle portions of England.. Observations at London, by Dalton, for forty years gave an 
average fall of 20.69 inches, while observations for forty-three years at New Bedford, Mass., 
gave 41.03. 


The most striking difference as to the fall of rain in the two countries is found in the % 


quantities which fall in single days. . While we have vastly more rain in our country, we 
have far less rainy days. In the United States we have either decided rain, or bright, fair 
Msgs ; while in England, though it seldom rains hard, there is half the time a fog or a 
rizzle. 
Observations at Oxford, in England, in 1854, show that rain fell there on one hundred and 
fifty-six days. Seventy-three of those days gave each less than one-twentieth of an inéh 
while one day gave as much as one inch! ae 


In the same year, by the tables of Dr. Hobbs, of Waltham, Mass.; it appears that rain fell 
on but fifty-four days, on no one of which was there less than one-twentieth of an inch, and 
more than one-fourth of the number gave more than one inch, and three days gave each _ 


between two and three inches! 

One inch of rain in twenty-four hours is regarded as a heavy fall in the south of England 
while in New England a fall of three or four times that quantity is not unusual. ‘About 
fifty rainy days may be taken as the average in New England, while Old England has three 
times that number, with a liberal quantity of fogs and mists thrown into the bareain. 

In the growing season, the observations of Dr. Hobbs show the average fall of rain in 
Waltham, Mass.. for a period of 35 yoars, to be as follows : 


¥ 
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April, 3.96; May, 3.71; June, 3.18; July, 3.38; August, 4.50; September, 3.52. 


The quantity of rain falling in each month, as registered at the observatory in Cambridge, 
Mass., is as follows: 


Mean of observations for twelve years: January, 2 .39; February, 3.19; March, 3.47; 
April, 3.64; May, 3.74; June, 3.13; July, 2.57; August, 5.47 ; September, 4.27 ; Octo- 
ber, 3.73; November, 4.57; December, 4.31. 
* Spring, 10.85 ; Summer, 11.17; Autumn, 12.59; Winter, 9.89. 
_- Average quantity per year, 44.48. 


The absolute quantity of rain, and the rapidity of its fall, have a material bearing upon all 
the mechanical operations of the farmer. The necessity of drainage depends both upon the 
quantity of water to be conducted through the soil, and upon the rapidity with which it is 
‘to be disposed of. r ; 

The opinion has often been expressed, that, however much drainage may be necessary in 
England, it is far less important here, because England has a wet and the United States a 
dry climate. We have already seen that far more rain falls here than there, and that it falls 
with far more violence. Hence, upon soils of the same character, we have, in fact, far more 
occasion for drainage than England. It is true that another element is to be considered in 
discussing this question, namely : Evaporation. : 

In our hot and clear summer days evaporation proceeds with far more rapidity than under 
the cloudy skies of Great Britain. Yet it is to be remembered that in the warm season, in 
neither country, is there much flow of water from drains laid in what may be termed high 
land. The chief occasion for drainage on such land is to secure a discharge of stagnant 
water, and to admit the passage through the soil of the great rains of the spring. 

; In New England, where the ground is locked up by frost until nearly planting time, 

~ and where large bodies of snow are dissolved in a few days, not only is drainage important, 
but it is necessary that pipes used in the process should be of greater capacity than in 

- England, because we have a vastly larger quantity of water to pass off in a given time. 
Without regard to the fact that evaporation is a cooling process, and so is, in the spring, 
injurious to vegetation, it is an agency entirely inadequate to free our lands from the vast 
amount of rain that falls upon it. The whole evaporation in the year from a land surface in 
Massachusetts is estimated at twenty inches, or less than half the rain-fall, leaving a like 
amount, at least, to drain off by filtration or by running from the surface. It is true, how- 
ever, that in a porous soil even the large rain-fall of our country may pass off without injury 
by percolation through the soil, and, as has been before suggested, that there is a large pro- 
portion of our lands which would not be sufficiently improved by drainage to justify the 
expense of the operation. ' 

The annual amount of rain in the two countries is, manifestly, not the circumstance which 
controls their products respectively. Although this is an element important to be consid- 
ered, yet the tropical heat of our summers gives us Indian corn and other plants which 
cannot grow in England, while, as we have seen, the absence of severe frosts and snows in 
England, and a longer season for vegetation, and cloudy and dripping skies in summer, give 
them, in general, a better grazing country; the turnip crop to be fed off by their sheep, a 
shorter winter for house-feeding their animals, and a more convenient opportunity for per- 
forming, without undue haste, the necessary processes of cultivation. 


III. COMPARISON OF ENGLISH AND FRENCH AGRICULTURE. 


= 


a PRODUCES DOUBLE IN QUANTITY AND THRED TIMES IN VALUE PER ACRE.—COMPARISON OF 
SOIL AND CLIMATE.—SUBDIVISION OF LAND.—MANAGIMENT OF CATTLE AND SHEEP BETTER IN ENG- 
LAND.—VARIETY OF FRENCH PRODUCTS, BEET-ROOT, WINE, EIC.—CAPITAL AND SKILL ACCOUNT 
FOR ENGLISH SUPERIORITY. 

In no other way is improvement so likely to be made in Agriculture as by a careful obser- 
vation of its results under different circumstances and a critical examination of the means 
_ by which those results are obtained. The main object of all agriculture may be said to be 
the production of the greatest amount of human food upon a given portion of the earth’s 
surface with the smallest expenditure of labor and of manure, or other material of value for 
other uses. This object of producing food for man may be attained directly by the culturs: 
of bread and fruit crops, or by the productions of crops for the sustenance of animals whicn 
contribute to man’s support. Sa : pent 
Lavergne, in his Rural Economy of France and Britain, published in 1854, institutes an 
interesting comparison between the productiveness of the two countries, and undertakes to 
give the reasons for the vast superiority of the British over the French husbandry. Being 
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himself a Frenchman and a man of education, and having at one time filled the chair of 
Rural Economy in the Agronomical Institute at Versailles, his frank admissions of England’s 
pre-eminence may be regarded as entirely reliable, and his exposition of the reasons of it 
as entitled to great respect. Those reasons being such as may probably affect alike the 
agriculture of America and France may find an appropriate place in our investigations. 

The average production of wheat in France is set down at 13} bushels to the acre, while 
in England it is about 28 bushels to the acre. Lavergne says, if we add to this estimate as 
to wheat the maize, buckwheat, and rye of France, crops there cultivated to a considerable 
extent, and little cultivated in England, and compare the average of the four grain crops 
with the wheat crop of England, we shall find the production in England more than double 
in quantity, and in money value three times as much. 

Again he says: France, taken as a whole, produces annually $8 per acre, and England 
proper produces $16. The animal produce of an English farm is equal, at least, to the total 
produce of a French farm of equal area, all the vegetable production being additional. By 
the census of 1841 the total population of the United Kingdom of Great Britain was 
27,000,000, and that of France 34,000,000; and comparing the extent of the two countries, 
it is found that while England maintained nearly one person on each 24 acres, France main- 
tained only one on each 3% acres. 

With respect to the value of land, which is usually estimated by its productiveness, the 
estimate value for England proper is $160 per acre, while that of France is put at $80 per 
acre. ‘Taken as a whole, the product of British agriculture may be estimated, in comparison 
with that of France, over an equal surface, as 135 to 100, or 35 per cent. greater; and if we 
compare England alone with the whole of France, the former produces at least twice as much 
as the latter on every acre. 

England proper contains about thirty-two and a half millions of acres, or about one-fourth _ 
the area of France; yet Mr. Lavergne admits that France does not possess thirty-two and a 
half millions of acres equal in cultivation to tle area of England. 

In comparing England with America, we are fond of making large allowance for the fact 
that ours is a new country, where system has not had time to develop—where land is cheap 
and labor dear—and are too ready to rest satisfied that time only is necessary to bring up 
our average products to something like those of England, or, at least, te console ourselves 
with the idea that, although our average products of wheat is less than one-third that of 
England, the fault is rather that of our circumstances than of ourselves. When, however, 
we see France, an old country, the ancient rival of England in all the arts, both of war and 
peace, her nearest neighbor, with but two hours of water passage between, falling so far . 
below her in the matter of agricultural productiveness, which is the very test of the resourees 
and wealth of a nation, we look with great interest for the causes or occasions of the differ- 
ence. : 

The natural solution of the problem we should expect to find in the excellence of the soil 
and climate of England. But facts do not warrant this solution. Some of the most fertile 
counties of England, such as Lincoln, were formerly barren wastes or mere fens and marshes; 
and the sheep-husbandry of England, with its four-course system, which is the secret of her 
prosperity, originated from the sandy soils and bleak atmosphere of Norfolk. We give from 
Lavergne, in his own language, upon these points: 

‘British agriculturists have known well how to avail themselves of the peculiarities in 
their climate, for, in itself, there is nothing very seductive about it. Its mists and rains are 
proverbial; its humidity is little favorable to wheat, which is the prime object of all culti- 
vation; few plants ripen naturally under its dull sky; it is propitious only to grasses and 
roots. Rainy summers, late autumns, and mild winters encourage, under the influence of 
an almost equal temperature, an evergreen vegetation. Here its action stops; nothing need 
be asked of it which demands the intervention of that great producing power, the sun. 

‘‘How superior are the soil and climate of France. In comparing with England, not the 
fourth only, but the northwest half of our territory, that is to say, the thirty-six departments 
grouped about Paris, exclusive of Brittany, we find more than twenty-two millions of hec- 
tares (55,000,000 acres) which surpass in quality, as they do in extent, the 13,000,000 
hectares (32,500,000 acres) of England. Scarcely’ any mountains; few natural marshes; 
extensive plains sowed almost throughout; a soil sufficiently deep, and of a nature most 
favorable to production ; rich deposits in the broad valleys of the Loire and Seine, with 
their tributaries; a climate not so moist but warmer, less favorable, perhaps, to meadow 
vegetation, but more suitable for ripening wheat and other cereals; all the productions of 
England obtained with less trouble; and, in addition, other valuable products, such as sugar 
textile, and oleaginous plants, tobacco, wine, druits, &c.’’ d 

Arthur Young, the celebrated English agriculturist, in 1789, after his agricultural tour in 
France, bears similar testimony. He pronounced France to be superior to England in soil 
and in climate, but, he says, ‘‘We know how to turn our climate to the best account 
and the French, in this respect, are still in their infancy.” ‘ 
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The division of territory into small farms in France is usually regarded by Englishmen as - 
a reason for the inferior productiveness of her soil to that of England. "By the laws of 
France all children inherit equally the real estate of the parent, who has not the power to 
direct it otherwise, even by will, while in England all the land descends to the eldest son, 
unless otherwise devised. The tendency, therefore, in France is to constant subdivision, 
and the result of this is plainly visible, in travelling through that country, in the narrow 
strips into which the fields are divided by alternate crops, giving the appearance of markct 
gardens, rather than of the broad wheat and turnip fields of England. The effect of large 
and small estates upon productiveness is fairly and temperately discussed by Lavergne, and 
we confess that his statements have materially modified our ideas as to the difference in the 
accumulation of lands in the two countries. He says that the fact of subdivision in France 
is much exaggerated, and that there are now in France 1,000,000 landed proprietors who 
pay upwards of $60 direct taxes, and whose fortunes average those of the mass of the Eng- 
lish proprietors. Estates of 2,500 to 5,000 acres are frequently to be met with, and 
landed fortunes of from five to twenty thousand dollars and upwards of annual rent are not 
unknown. Still the general fact remains, that English farms are held in larger tracts, and 
that many English farms are owned by single proprietors. In another place we have 
endeavored fairly to consider the operation of these large holdings upon productiveness. It 
is sufficient here to say that we cannot find in this fact of subdivision alone a reason for the 
inferior productiveness of France. 

There can be no doubt that the political and social condition of England for two or three 
generations has been more favorable to the culture of the soil than that of France. For 
that period the English farmer has quietly pursued his labors, scarcely disturbed by wars, or 
the rumors of wars, which his country might be waging abroad, while France has been con- 
vulsed by revolutions, and her soil wrested from its owners and divided anew. 

These causes have operated to depress agriculture, not so much by the legitimate effect of 
any peculiar system of tenure as by distracting attention from agricultural pursuits, and 
bringing into them a new class unacquainted with their business. 

The question, ‘‘ Why is English agriculture so much more productive than French agri- 
culture?’ is frankly attributed by Lavergne to the superior cultivation of Great Britain. 
English farmers prosper and raise larger crops and better animals than France because they 
understand their business better, not because they have a better soil, a better climate, 
or more just laws, except so far as these laws secure to them the quiet pursuit of their 
husbandry. 

The practical inquiry then arises for us, who would profit by this investigation, In what 
particulars are English principles of husbandry superior, or English processes productive of 
better results? A hasty journey through France gave little opportunity for personal exam- 
ination, but our own observation and such information as we have been able to obtain from 
the author already quoted and other sources seem clearly ‘to indicate that the errors of the 
French are, in many respects, nearly allied to our own. ‘They, as a radical error, cultivate 
too much land, or rather they crop more land than they cultivate thoroughly. Although 
labor is somewhat cheaper in France than in England, we have seen that two acres there 
produce Jess than one acre in England; whereas, having a better soil and climate, France, 
with equal cultivation, should produce the larger crop to the acre. Lavergne says that the 
facts developed by him ‘‘verify this agricultural law, that, to reap largely of cereals, it is 
better to reduce than to extend the breadth of land sown, and that by giving the greatest 
space to the forage crops, not only is a greater quantity of butcher meat, milk, and wool 
obtained, but a larger production of corn also. France will achieve similar results when 
she has covered her immense fallows with root and forage crops, and reduced the breadth 
of her cereals.’’ Like Americans, the French seem to regard more the crop desired for 
immediate use than the condition of the land when cropped, while the English will not 
sacrifice their compensating system, which leaves the land in high condition for succeeding 
crops, to any desire for immediate and large returns. The French farmer takes his crop of 
wheat, of rye, of buckwheat, with a fallow, perhaps, between, while the English farmer 
spends one year to produce turnips and another year to produce ‘“seeds,’’—neither of which 
crops bring him a dollar directly—that he may, in the four-year rotation, raise a crop of 
wheat and a crop of barley largé enough to repay all his labor and expense and not impov- 
erish his soil. : ; ; 

Again: in cattle and sheep husbandry far more careful attention has been bestowed in 
England than in France upon both the breeds and treatment. The French breed sheep, as 
do the Americans, rather for wool than for mutton. The improved Leicesters of England 
attain maturity and nearly double weight at one-half the age of French sheep. The average 
of French wool does not exceed in value the average price per pound of English wool, though 
the merinos of some flocks yield better wool than any English sheep. England proper sup- 
ports, on the same area, three times as many sheep as France. “England,” says Lavergne, 
‘feeds two sheep per hectare, (24 acres,) whilst the average of France is only two-thirds of 
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a head; and the produce of the English sheep being, besides, double that of the French, it 
follows that the average return of one English sheep-farm is six times greater than a French 
one.’ In our remarks upon sheep-hushandry in England we have given the results of the 
English methods of treatment. In France, at the present time, about one-half the sheep 
are supposed to be merinos, or half-breed merinos, confessedly unprofitable as mutton sheep ; 
and we think it evident that, however profitable the breeding of fine-wooled sheep may be 
on the prairies of the West and Texas, or the cheap lands of Australia, they cannot be kept 
with advantage on the high-priced lands of France. The flesh and wool of a one or two-year 
old sheep of 100 Ibs. weight is a more profitable growth than the finer but lighter fleece of 
the merino, and a comparatively worthless carcass at five or six years old. 

A comparison of the cattle-breeding of France and England presents a contrast fully as 
striking in favor of the latter country as that observed in sheep-breeding. France was esti- 
mated in 1856 to contain ten millions of cattlek—somewhat more in number than Great 
Britain and Ireland—yet an investigation will clearly show that the profit of cattle-growing 
in England alone on half the number of head which France possesses is greater than all 
the profits of France from her cattle. Cattle are valuable in four ways—for their meat, 
their labor, their milk, and their manure. In France, asin America, oxen are much used for 
their labor ; in England, although used to a limited extent in some counties, this is the 
exception, and not the rule. In general, the ox in England is a creature of leisure and 
dignity, pampered from his birth with all the good things of life that can conduce to his 
comfort and growth, and never subjected to the yoke. He lays on the greatest possible 
amount of flesh, consuming the greatest possible quantity of the best food, and converting 
it into the richest manure, which is carefully saved and highly valued. As soon, however, 
ag he has attained his greatest weight, and so has ceased to make a return in the way of 
meat, his career is ended by the butcher, and his account of profit and loss is closed. In 
France, as in New England, the first use of the bullock is for farm labor. He is expected 
td work for his living, and to pay his board as he goes along—to work his passage through 
life, and not to be borne along ‘‘on downy beds of ease.’’ If he can grow under the treat- 
ment so much the better, but work he must. If his manure can be saved, very well; but 
saved or not, he must work. When he has arrived at a good old age, and cannot work to 
advantage, then he is comforted with good pasture and stall feed, and converted into beef. 
French beef, but not the ‘‘ roast beef of Old England.’’ The mode of working cattle in 
Irance is in some parts in yokes like our own, but often in the mode observed on the conti- 
nent by a yoke or straight piece of timber laid across their foreheads and strapped to their 
horns, the cattle being in pairs, and the tongue of the cart or the chain being attached 
yauch in the same manner as with us. 

In Switzerland and the South of France we often observed oxen in both ways in adjoining 
ficlds. We had supposed that in this mode of harnessing it would be impossible for cattle 
to perform labor te any great amount, but on careful observation we could perceive 
no difference in favor of yokes and bows. In drawing by the head the cattle hold their 
heads nearly in a line with their backs, and of course keeping them perfectly steady ; they 
seemed to do their work with as much comfort, and to carry as heavy loads as cattle of the 
same weight in the ordinary yoke. It may be said here, however, that nowhere in Europe 
have we ever seen so fine oxen in the yoke as we daily see upon New England farms. 

The question of the profit of working cattle has great interest for us, and is one much 
discussed in New England. While it is contended on the one hand that in new and rough 
lands the slow and heavy gait of oxen is more suitable than the quicker pace of horses oF 
niules, on the other it is asserted that horses and mules may be substituted for oxen even 
id bogging swamps, and are infinitely superior in all old fields. Mr. Lavergne declares that 
se ae bee of horned cattle, whether necessary or not, entails a loss, instead of being 
profitable.”’ 

Again, the French, like the Americans, kill many of their calves for veal, while in Eng- 
land veal is regarded as both unprofitable and undesirable for food. Veal is of far better 
quality in France than in America, because the calves are kept until three or four months 
old in France, while we kill them at the age of four or five weeks. 

The effect of keeping calves, as in France, for veal is seen in the amount of dairy pro- 
duce in the two countries. Lavergne estimates the numbér of cows in France at four mil- 
lions, and those in Great Britain and Ireland at three millions. One-half of all the milk in 
France is supposed. to be consumed by the calves, while but one-third of the milk is thus 
consumed in England. The reason of this seems to be, that to keep calves three months for 
veal of the finest quality requires a large supply of new milk, while calves to be reared for 
bullocks are taken early from the cows and fed on less expensive food. Mr. Layergne esti- 
mates the dairy produce of Great Britain, with three-fourths the number of cows, at four 
times the value of the dairy produce of France. Returning to our general estimates as to 
cattle in the two countries, we find that in the British Isles the number of cattle annually 
slaughtered is two millions, averaging great and small, about 550 Ibs. weight of meat each. 
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In France the number annually slaughtered is four millions, averaging, in meat, about 220 
Ibs. each ; the English cattle, with two millions of head, producing about 1,100,000,000 lbs. 
of meat, and the French cattle, with double the number of head, producing but about 
880,000,000 Ibs., or 220,000,000 less than the English. 

This singular disproportion is explained chiefly by the difference in the age of the animals 
slaughtered. ‘‘The French cattle,’”’ says Lavergne, “ are slaughtered cither too soon or too 
late. The paramount necessity of keeping cattle intended for labor obliges us to kill a great 
- humber of calves at the age when growth is most rapid ; those that survive are not slaugh- 

tered until an age when growth has long ceased; thatis to say, after the animal has for 
several years continued to consume food which has not served to increase its weight. The 
English, on the contrary, kill their animals ncither so young, because it is, when young, 
that they Jay on flesh most rapidly, nor so old, because then they have ceased to increase. 
They seize the precise period when the animal has reached its maximum growth.”’ 

Upon the whole, a comparison of French and English agriculture indicates that on a 
much larger area France sustains scarcely a larger number of head of cattle and sheep than 
the British Isles, and that, considering the rapidity of growth and carly maturity and 
superior weight of British animals, the animal produce of England is far greater. A larger 
production of land in France is under crops for immediate human food, but with far less 
product per acre. ‘The rotation of crops being imperfectly understood, nearly one-eighth 
of her arable land is left fallow each year. A far less breadth of soil is devoted in France 
to the cultivation of green crops for animals ; a far less amount of manure, consequently, is 
saved to be applied to the cereal crops. In short, in England the four-year course of hus- 
bandry, although recently attacked by Liebig as exhausting in theory, and as he contends 
to prove so in fact, seems yet to be compensating and self-sustaining; while in France no 
system seems to be fully understood, and the result of individual experiment there, as else- 
where, is general failure to find what is best in the long run. In France, as in America, 
there is a want of the large capital and systematic effort so productive of grand results in 
England. Indeed, we can hardly institute a comparison between the agriculture of England 
and that of any other nation without illustrating, at the same time, the superiority of 
British agriculture, and the fact that we, too, in America are deficient in the points with 
the other nations. 

Many have attributed the disparity between the productiveness of England and France to 
the greater variety of French products. There is doubtless truth in the common idea that 
he who undertakes to do many things will do none of them well; and the fact that the 
variety of French products requires variety of knowledge in the producers, while the English 
system is plain and simple, may account, in some measure, for the greater apparent skill of 
the English farmer. M. Lavergne, however, seems to regard this variety of products as a 
source of wealth to France, which partly redeems her inferiority to England. 

The vineyards of France cover about five millions of acres of land, a great portion of which 
is unfit for cereal crops, and the average product per acre is estimated at twenty dollars, 
giving an annual value of one hundred millions of dollars. The blight upon the grape in 
1854 and 1855 destroyed half the crop, and brought great distress upon some of the rural 
districts. An attempt has been made to supply the deficiency of spirits which have been 
usually distilled from wines, by distilling them from beet-root. 

The extent of land under cultivation in beets, principally used for the manufacture of 
sugar, is computed at 125,000 acres. After the extraction of the saccharine matter, the 
residue is used for the feeding of cattle, and so is probably made a profitable crop, though 
it is believed that the culture of beets for the sugar alone is not remuncrative. 

The colza, or rape, for the manufacture of oil, also occupies a somewhat prominent place 
in France, about two and a half millions of acres of land being devoted to it, of a quality 
suitable for wheat. 

Tobacco, madder, the olive and mulberry, are also products of France, and it is estimated 
that two and a half millions of acres of gardens and orchards are also cultivated in the 
kingdom. English agriculturists maintain that this variety of crops is not beneficial to a 
country, and that its interference with a systematic and well-established rotation more than 
balances any profit derived from it. ; : ; 

Thus have we endeavored to present the prominent points of difference in the agriculture 
of these two countries. Itseems to be claimed by England, and admitted by French writers, 
that England, with inferior soil and climate, produces at least double the crops of cereals 
per acre, and far more profitable breeds of sheep and cattle, while the various products’ of 
France, which cannot endure the chills of English fogs, by no means compensate for Freneh 
deficiency in the great staples of corn and meat. The secret of English superiority over 
French agriculture, and, indeed, over that of any other nation, may, we think, be found in 
two words CapiTab and SKILL. 
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IRRIGATION.* 


BY E. GOODRICH SMITH, WASHINGTON, D. C. 


That water exercises a most important influence in the process of vegetation is a truth of 
such general reception that few, perhaps no one, will be found ready to deny it. The con- 
trasts between a dry and barren region and a richly-watered land are too marked to admit 
of dispute. Truths, however, which are so common as to be universally acknowledged are 
sometimes the least pondered ; and ages need to pass before the full benefits of many a 
practical principle are wrought out into earnest efforts of application as they can be by the 
enlarged development of their true bearings on the,welfareof mankind. This remark may 
be broadly referred to the subject of IRRIGATION. . 5 

From the earliest dawn of primeval history, in the opening records of the life of manon _ 
earth, it is recognized. Ever since, water, in some use of it, has been applied in the culti- 
vation of the soil ; but what great ends may be answered by more careful efforts to render 
its power available in the growth and production of herbage and fruits of the ground is as 
yet among the resources of husbandry.comparatively little thought of or eared for. 

In this country, especially, hardly anything is yet known of its agricultural capabilities. 
With the exception of interval lands, or natural meadows, and the rice-grounds of the 
Southern States, the means it affords of enriching soils and promoting the growth of 
vegetation is almost an unbroached topic. And yet this very season, and for many months, 
we have accounts in the public journals of whole large tracts of land in some of our States 
suffering unexampled drought, the cattle dying, and the people almost in a state of starva- 
tion, for want of rain. If not all, much, no doubt, of thismisery might have been avoided 
by an early and thorough attention to irrigation, by which the natural supply of the rivers 
and streams could have been led out and thrown over the soil, or so husbanded as to be 
ready for use when the clouds gave no rain, and the pastures were beginning to languish for 
such sustenance. 

It is proposed, in the present essay, to furnish some informaticn on the main points of 
the History and Progress of Irrigation ; and, so far as the means and space at command will 
permit, to state the most approved methods of conducting it, with their results. 

The earliest records of all nations, the poetical imagery of every people living, far back 
in the gray dawn of antiquity, indicate no mean appreciation of the influence of their larger 
or smaller streams on the success of their tillage or grazing. No more beautiful description 
of this kind can perhaps be found than the picture drawn by a Hebrew poet when he speaks 
cf the provision God has made for the people of those Eastern climes: ‘‘He sendeth the 
springs into the valleys which run among the hills ;’’ ‘*‘ He watereth the hills from his 
chambers ;’’ and the laughing abundance ‘by which the months are crowned in consequence 
of it: ‘‘The little hills rejoice on every side. The pastures are clothed with flocks; the 
yalleys also are covered over with corn ; they shout for joy: they also sing.’’ 

The cradle of the human race and their first settlements being in Eastern climes, where 
the temperature is usually more hot and dry than with us, the care of the first tillers of the 
soul, as well as of the more numerous class who, with the nomadic habits handed down to 
them from a distance, were devoted to pastoral life, was directed to securing that supply 
of water for their fields which might yicld food to their families, flocks, and herds. For this 
purpose, in case the natural supply was scanty, they dug wells and canals, and sought to 
lead out streams and rivulets to spread over their lands as widely as possible the benefits of 
the collected water. It was the well-watered plain of Jordan on which the eye of the 
observing and eager Lot was fixed when his patriarch uncle gave him his choice of all the 
country lying before him, because there his numerous flocks could find a rich and unfailing 
pasture ground. 

To guard against the effect of heat in drying up the fields was an object of great desire. 
Artificial means of various kinds were adopted. Among the ancient-Assyrians, Babylonians, 
and Egyptians a variety of such methods were resorted to for this purpose. Herodotus men- 
tions the fact that, though the rivers in Assyria overflowed their banks, as in Egypt, yet the 


_* In the preparation of this article free use has been made of the varied sources of information at hand 3 and 
2s sometimes the extracts, translated or otherwise, have been given only partially in the exact words of the 
authors, and also interwoven with ovher matter, a general acknowledgment here is deemed sufficient. ‘Thaer, 
Koéppe, Schwerz, Fraas, Von Lengerke, Hlubek, and other German authors, the different agricultural journals, 
encyclopedias, and treatises on husbandry in German, French and English, have been examined, and whatever 
was deemed useful appropriated. 
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effect of such a natural inundation was not, like that of the Nile, sufficiently charged with 
fertility; and the Assyrians had recourse to artificial means for the purpose of watering their 
fields and gardens. Canals were constructed, at great expense, and sometimes lakes and 
large reservoirs were prepared, by means of which the natural deficiencies might be reme- 
died. Even in modern times travellers speak of the remains or evident traces of structures 
as still in existence, which indicate on how large a scale such aids to the agriculture of these 
ancient people must have been conducted. 

The unchanging nature of the customs and arts among the Eastern nations for centuries 
and thousands of years renders this testimony more distinct and applicable. Sir Henry 
Rawlinson, in the Notes to Rawlinson’s Herodotus, says: ‘‘ Rain is. very rare in Babylon 
during the summer months, and productiveness depends entirely on irrigation.’? ‘At the 
present day it is not usual to trust even the first sprouting of corn to nature. The lands are 
laid under water for a few days before the corn [the general expression for all the cereals] is 
sown ; the water is then withdrawn, and the seed scattered upon the moistened soil.’’ 

Mr. Layard, in his Researches in Assyria, after alluding to the artificial canals derived 
from the Tigris and Euphrates, designed for the purposes of irtigation, and which intersect 
the lower part of Mesopotamia, remarks: ‘‘The Assyrians also used machines for raising 
water from the river or from the canals when it could not be led into the fields through 
common conduits. They were generally obliged to have recourse to this artificial mode of 
irrigation, as the banks of the rivers, and consequently those of the canals, were high above 
the level of the water, except during the spring. At that season of the year the streams, 
swollen by the melting of the snow on the Armenian hills, or by violent rains, overflowed 
their beds.’’ He states, too, that the same practice, no doubt handed down from time im- 
memorial, still prevails. Speaking of the people who came to him while he was engaged in 
his excavations at Nimroud, he says: ‘‘'They already began to prepare water-courscs and 
machines for irrigation. The mode of raising the watcr generally adopted in the country 
traversed by the rivers of Mesopotamia is very simple. In the first place, a high bank, 
which is never completely deserted by the river, must be chosen. A broad recess, down to 
the water’s edge, is then cut into it. Above, on the edge of this recess, are fixed three or 
four upright poles, according to the number of oxen to be employed, united at the top by 
rollers running on a swivel, and supported by a large framework of boughs and grass extend- 
ing to some distance behind, and intended as a shelter from the sun during the hot days of 
summer. Over each roller are passed two ropes, the one being fastened to the mouth, and 
the other to the opposite end of a sack formed out of an entire bullock skin. These ropes 
are attached to oxen, who throw all their weight upon thtm by descending an inclined plane 
cut in the ground behind the apparatus. <A trough formed of wood and lined with bitumen, 
or a shallow trench coated with matting, is constructed at the bottom of the poles, and leads 
to the canal running into the field. When the. sack is drawn up to the roller, the ox turns 
round at the bottom of the inclined plane, and, the rope attached to the lower part of the 
bucket being fastened to the back part of the animal, he raises the bottom of the sack in 
turning to the level of the roller, and the contents are poured into the troughs. As the ox 
ascends the bucket is lowered ; and when filled by being immersed into the stream, is again 
raised and emptied, as I have described. Although this mode of irrigation is very toilsome, 
and requires the constant labor of several men and animals, it is generally adopted on the 
banks of the Tigris and Euphrates. In this way all the gardens of Baghdad and Busrah 
are watered, and by these means the Arabs who condescend to cultivate—when, from the 
failure of the crops, famine is staring them in the face—raise a little millet to supply their 
immediate wants.’’ 

Herodotus refers to a machine or mode of raising water for purposes of irrigation, on 
which Colonel Rawlinson observes that this engine mentioned by Herodotus seems to have 
been the common handswipe, to which alone the word he uses would properly apply. Rep- 
resentations of the handswipe have been found on the monuments in Assyria. Colonel 
McChesney also describes a similar process which he noticed in his route along the Euphrates 
and Tigris, and states that, when the bank is too high to throw up the water with a basket, 
it is raised by another process equally simple. ‘‘ A wooden lever, from thirteen to fifteen 
feet long, is made to revolve freely on the top of a post three or four feet high, projecting 
about two-thirds the length of the lever over the river, with a leather basket suspended 
from the extremity; this is balanced, when full of water, by means of a basket of earth or 
stones at the other end ; and this machine is so well contrived that only slight manual exer- 
tion will raise the basket sufficiently high to empty its contents into a cistern or other kind 
of receptacle, from whence it is dispersed over the fields by means of numerous small chan- 
nels.’’ This contrivance is almost identical with the well-sweep and bucket which used to 
be common in parts of our own country for raising water from wells. There appears to be 
a general similarity all through Western Asia, as well as in Egypt, in the modes resorted to 
for the purposes of irrigation. The pictured representations on the tablets in the tombs of 
Egypt correspond to what is now in constant use in that and other countries. The mode of 
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raising water just described is scarcely different from that which is called the skadoof, still 
resorted to for watering fields. From the delineations on the Egyptian monuments it is 
evident that water-pots full of water, swung by a yoke from the shoulders of men, were 
extensively used inirrigation. Allusions to this method are not unfrequent in the Scriptures. 
Another way, still seen, is by what is called the ckutweh. A cut or indentation is made in 
the bank of the river, into which the water flows as a sort of reservoir. Men stand on 
opposite sides of this trench, and by means of a wide, bowl-shaped bucket, (the chkutweh,) to 
which are fastened ropes, dipping it till filled, raise it, and so discharge the water on the 
bank. A multiplication or series of shadoofs, too, in a kind of terrace, one above ahother, 
is frequent where the river is low, or its banks too high for shadoofs on the same level to 
raise the water to the surface of the soil. The water is thus raised from the river and dis- 
charged into a trench, from which it is taken by other shadoofs and discharged into another 
trench above; and so on, from one trench to another, until it is brought up to the level of 
the fields. 

Yet another machine, (the sackiych,) called the Persian wheel, is very common, and the 
principal one employed in the irrigation of gardens. Mr. Lane, in his Modern Egypt, 
gives a description. of this apparatus. He tells us that ‘‘it mainly consists of a vertical 
wheel, which raises the water in earthen pots attached to cords and forming a continuous 
series; a second vertical wheel fixed to the same axis; and a large horizontal cogged wheel 
which, being turned by a pair of cows or bulls, or by a single beast, puts in motion the two 
former wheels and the pots.’’ The revolution of the wheels takes down the string of 
buckets on one side, raising them on the other filled with water. When they reach the top 
they turn over, discharge their contents into a trough, and again descend; and so on con- 
tinuously. The trough leads to a reservoir, and thence the water is distributed in little 
streams or rills over the field or garden. A machine somewhat different, called a taboot, 
instead of buckets, has places hollowed out in the felloes, which dip in, take up the water, 
and discharge it when raised. This, however, answers only when it is necessary to raise the 
water but a few feet. ‘‘ Grounds requiring to be artificially watered are divided into squares 
by ridges of earth or furrows; and the water flowing from a machine or cistern, by a nar- 
row gutter, is admitted into one square or furrow after another by the gardener, who is 
always ready, as occasion requires, to stop and divert the torrent by turning the earth 
against it with his foot, and opening at the same time with his mattock a new trench to 
receive it.’’ A similar method may be referred to in the Sacred Scriptures, where allusion 
is made, in the eleventh chapter of Deuteronomy, to Egypt as a land watered by the feet. 

The effect of the spread of the waters of the Nile over the surrounding region of country 
is well known. A strip of land bordering on the river lies between the deserts on either 
side, not exceeding some twelve or fifteen miles in width, and sometimes narrower; and 
the whole of Egypt is dependent on the productiveness of its soil gained from the annual 
inundation of the river. From the descriptions which have come down to us from anti- 
quity, the utmost care was taken by the inhabitants accurately to mark the time and amount 
of the flow, and, when the period had come, to treasure up its fertilizing power by every 
resource at their command, so that none of it might be wasted. It no doubt exhibits the 
same features in its effect on vegetation now as it did then, and an account of it may there- 
fore be borrowed from a modern source which will answer for all times : 

‘The Nile shows the first signs gf rising in Egypt about the time of the summer solstice. 
At Khartoom, where the White river and the Blue river join, the commencement is observed 
early in April. The slowness of the rise at first causes this difference. Usually the regular 
increase does not commence in Egypt until some days after the summer solstice. The river 
attains its greatest height at or not long after the autumnal equinox, and then, falling more 
slowly than it had done, it remains stationary for a few days, until it begins again to increase. 
The inundation continues rather longer than it naturally would, because the waters are re- 
tained for some time upon the lands by closing the mouths of the canals. The river’s banks 
being a little higher than the rest of the cultivable soil, the water is conveyed by canals or 
cuttings, and does not pour over the banks. The inundations vary considerably, and cither 
by failing or rising to too great a height cause much damage and distress.’’ A table is men- 
tioned of sixty-six inundations, from 1737 to 1800 continuously included, of which 11 were 
very high, 30 good, 16 feeble, and 9 insufficient. 

The Nile rises about forty feet at the first cataract, about thirty-six feet at Thebes, twenty- 
five at Cairo, and about four feet at the Rosetta and Damietta mouths, during a good 
inundation. 

‘Tt will thus be seen that the inundation decreases greatly as the river descends towards 
its mouth. In speaking of its having attained a certain height usually, reference is had to 
its height at Cairo, and with but a slight difference of the respective heights at Memphis, 
by the old writers. If the river does not reach higher than eighteen or twenty feet, the rise 
is a scanty one ; if two or four fect more, insufficient; but if it rises to twenty-four feet or 
a greater height, not above twenty-seven feet, then the inundation is said-to be good; but 
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if it exceeds twenty-seven feet, it is destructive, as in such case it is followed by the plague 
and murrain.’’ 

The current of the Nile at the lowest is estimated at about two feet per second, or one and 
one-third mile in an hour, and at about three miles when at the height. The volume of 
water it pours into the Mediterranean in twenty-four hours is, during the low Nile, 
150,566,392,368 cubic meters, (a cubic meter being 35,317 cubic feet,) and during the high 
Nile, 705,514,667,440 cubic meters—there being thus a difference of 554,948,275,072 cubic 
meters. Charged, as it is, with alluvial matter, yet it is stated that the deposit left in 
a century on the land—and so the annual deposit—is much less than might be supposed. 
The ordinary average increase of the soil of Egypt, one century with another, may be re- 
garded as 44 inches only. Somewhat more than two-thirds of the whole space included 
between the two deserts is only about 6,921 square miles, comprising the land which is or 
can be brought under cultivation ; but the space actually cultivated does not exceed 5,500 
square miles. Yet all this is absolutely dependent on the natural ot artificial irrigation from 
the Nile, for rain is unknown. Egypt was anciently called the granary of the world; and 
from it the whole Roman empire drew large supplies of food. There could be no more 
decisive example of the importance of irrigation than is furnished by these facts; and that 
for thousands of years, without rain, without moisture, except as thus brought upon the land, 
it has, as if inexhaustible, poured forth the riches of its abundance of wheat to feed needy 
and not rarely starving nations. Stern necessity taught the people, long ages ago, to make 
the most of the means at their hand, and, with the monuments of their grandeur, the proof 

is found of their wisdom in adapting their means to the end. 

Throughout Persia and Syria, and all the more Eastern countries, irrigation is still prac- 
ticed at the present day. ; In China and India, as is well known, it has had an important 
place among the agricultural practices of those nations, and dates back to a very high an- 
tiquity. The same is true of other countries in Africa besides Egypt. Rude methods of 
various kinds show how universal is the conviction of its necessity in some form as an aid to 
the cultivation of the earth and the raising of crops. Some of the methods in these different 
countries at the present time will be again adverted to. They are mentioned here as proof 
of universal prevalence and transmission from former ages. 

On this Western continent, in ancient Peru, the Spaniards found the most costly’ works for 
irrigating lands. Prescott says: ‘Canals and aqueducts were seen crossing the lowlands in 
all directions, and spreading over the country like a vast network, diffusing fertility and 
beauty around them.’’ The Aztecs of Mexico also made use of irrigation ; and the Spaniards 
on their arrival in that country were astonished at the perfection to which horticulture was 
thus carried. 

Few of the works of authors on agriculture among the ancient Romans have reached us ; 
but, in the pages of such authors as have survived the general loss, we have evidence that 
the subject of irrigation was of interest to that truly practical people. M. P. Cato, the 
earliest of these writers on Roman agriculture, (150 years before Christ,) recommends to his 
countrymen to form water-meadows if they have water. Columella is explicit in his direc- 
tions. He says, in his second book, chapter 16: ‘‘ Land that is naturally rich and in good 
heart does not need to have water set over it;’’ and, after, mentioning that the hay which 
nature produces of its own accord in a juicy soil is better than that which is procured from a 
soil overflown by water, he adds: ‘‘This practice, however, 4s necessary when the poorness 
of the soil demands it, and a meadow may be formed either on a stiff soil or on a porous 
one, and though it is poor when water is brought upon it. Yet neither a low field full 
of hollows, nor one with steep rising ground, is suitable for such a purpose; as the former 
retains the water too long in the hollows, and because the water runs over too quickly.” 
‘«A field, however, that has a moderate descent,’’ he remarks, ‘‘may be formed into a 
water-meadow if it be so situated that it can be watered ; but better still is one where the 
surface is even, and the descent easy and gentle, so that either the rain or water from rivers 
which overflow it may not remain on it too long, and which allows the water to glide off 
guietly. Hence, if any part of a field is intended for a meadow, the water standing on it 
must be let off by drains, since there will be a loss either from too much water or too little 

rass.’” 
Z Pliny, another author, says, in reference to this subject, that ‘‘meadows ought to be 
watered immediately after the spring equinox, and the water kept back when the grass 
shoots up into stalk.’’ é at 

Virgil, also, in his well-known Georgics, Book I, alludes to irrigation : 

‘Of him who on his land, 
Fresh-sown, destroys each ridge of barren sand, 
Then instant o’er the levelled furrows brings 
Refreshful waters from the cooling springs ; 
Behold, when burning suns or Syrius’ beams 
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Strike fiercely on the flelds and withering stems, 
Down from the summit of the neighboring hills 
O’er the smooth stones he calls the babbling rills, 
Soon as he clears whate’er their passage stayed, 
And marks their future current with his spade: 
Before him scattering they prevent his pains, 
Burst all abroad, and drench the thirsty plains.’ 


The practice of irrigation likewise prevailed in various parts of the Roman empire; and 
even in the dark ages, we are informed, when agriculture, together with other arts and 
sciences, declined, irrigation was carried on as a remarkable exception in countries where 
despotism and feudalism existed. 

The Moors seem to have introduced or prosecuted it with increased vigor in Spain when 
they held possession of that country. But particular notice of the modern condition and 
bearings of the subject is reserved for another place in these pages, it being merely observed 
now that massive, well-constructed aqueducts still found there attest the high value which 
was attached to irrigation as an important means of increasing the fertility of the soil and 
adding to the agricultural riches. 

In a country like Germany, in which, for a century past, so much attention and research 
have been devoted to the various branches of practical as well as of scientific agriculture, we 
naturally look to find a rich literature on subjects connected with irrigation. This exists, 
partly in separate treatises, and partly, and in a greater degree, in numerous articles in 
agricultural journals and portions of extended works relating to the general subject of the 
culture of the soil and domestic husbandry, Fraas, one of the most recent writers, in his 
History of Agriculture, (Geschichte der Landwirthschaft, &c.,) remarks that in modern times 
certainly no question has more engaged the attention of the learned agricultural public than 
that of extensive meadow irrigation, wholly different from the primitive systems of the 
people of the southern regions, or, indeed, of the people who, in the gray antiquity, con- 
ducted the civilization of the world. He states that in all parts of Germany such extensive 
preparations exist. Aside from the practical agriculturist, its literature, even through special 
journals devoted to the object, has been widely diffused and found numerous readers. Still, 
it has not attained its true position, either with the government or in general practice; and 
all sorts of doubts have been raised, not in respect to its practicability, but the mode of 
carrying it out. without injury to private interests, and the great principle of securing the 
highest profit. He first presents the urgent necessity of irrigation, as seen from a historical 
point, in which he makes some interesting statements as to the condition of that portion of 
Europe in consequence of its progressive civilization. Since the opening of what were the 
gloomy forests of Germany in the time of the old Romans there are not the same dense fogs 
as then, nor such pouring rains and storms. The consequence is that the climate is more 
dry; and this state of things keeps pace with the laying open of forest lands and drying up 
of marshes. The drier the climate and the land are, however, the more need there is of 
moisture to be supplied in the culture of grasses in the meadows; and this is urged as a 
strong ground for irrigation. In former times July was called the hay month, whereas now 
the hay is gathered in June. The conclusion is drawn from such facts that the time is 
coming when the governments must seek to introduce a system of agriculture related to 
irrigation from streams, and leading out water by regular constructions, levelling of surface, 
and all its various forms, not only for meadows, but likewise for cultivated fields, which 
may be thereby enriched and made to yield a better income. 

In 1763 a prize essay was published on the subject by J. G. Schreber, in which he treated 
of the general principles and modes of conducting irrigation. The rules were laid down by 
Stapfer also, and again by Bemhard. These works have been followed by those of nume- 
rous other authors, in which the subject is discussed in its differéht bearings, embracing the 
results of observation and experience. Fraas, after a brief review of the points of greatest 
interest, comes to the conclusion that it is evident that theoretic meadow-culture is in 
advance of the practical, and that it is not less clear, also, that natural meadows are yielding 
more and more to artificial; that irrigation will soon dissipate the old relations; and that, 
in view of the facts as to the forests and general progress, a higher culture in this regard 
will come in, and the benefits of such a cultivation will be more fully realized. 

No author on agriculture in Germany has probably exercised a wider influence than 


‘Thaer. In his Principles of Agriculture he has given a number of pages to the subject 


under notice. A zealous advocate of the humus theory, in which he has also many recent 
followers, his view of irrigation is based on the idea that all the nutriment of plants is fur- 
nished in a state of solution. He lays down the position that irrigation is ‘‘ one of the most 
useful and important of all the operations within the province of the agriculturist.’’ 
Moisture is essential to vegetation; and water, either directly or by decomposition, con- 
tributes materially to the nutrition of plants. However Thaer’s theory may be affected by 
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Liebig’s subsequent claims in behalf of another mode of accounting for the nurture and 
growth of plants, yet all subsequent writers scem to accord with his exhibition of the facts, 

‘ and the process as well as the grounds in general on which he recommends the practice of 
watering meadows and fields. Indeed, it would seem that the practical agriculturists of 
Germany have not as yet given their adhesion to Licbig’s views. Accordingly, in all the 
treatises and discussions on the adyantages of irrigation, we find a decided leaning to the 
opinions of the earlier teacher. Schwerz, Veit, Koppe, Hlubek, and Von Lengerke, among 
the best of these authors, adopt them. Thaer himself did not claim any great experimental 
knowledge of his own on the subject, as his adoption of the plan was limited to a small ex- 
tent of surface—some few acres; but he had industriously gathered his information from 
various sources, and especially from countries or regions where it had been most successful. 
He also brought his large knowledge of agriculture in general to bear upon the question in 
settling the principles on which it should be discussed. He states clearly the advantages to 
be derived from a resort to irrigation ; the difficulties which are to be removed; when and 
where it may be best practiced ; and the modes adapted to the varieties of soil and surface, 
and other cireumstances affecting it. His remarks are excellent, and the subject is placed 
in a clear, strong light, indicating that good sense and discernment which characterize his 
work as a whole, and which entitled him to the eminent place so universally assigned him 
as the pioneer of combined scientific and practical agriculture in Germany. But many years 
have’ elapsed since his work was written, and new experiments and observations have added 
to the mass of accumulating materials, so that it is unnecessary to refer to them in detail ; 
since whatever may be useful in this respect may be embodied with the later considerations 
of authors hereafter to be quoted. 

In Von Lengerke’s Annals of Agriculture (Annalen der Landwirthschaft) there is an arti- 
cle entitled ‘‘ Reply to the questions proposed by the Royal College of Rural Eeconomy 
respecting the formation of Water Meadows, by Chief Bailiff Sydow, of Steinbrusch,’’ which, 
in a few pages, embodies the results of practical attention by a man of sound judgment, and 
the substance of which may be profitably introduced'here to show the general aspect of the 
subject in that country. Sixteen questions were proposed, which, with the answers, cover 
vhe main points embraced in such an investigation. 

The first question is as to the effect which water has, irrespective of accidental mixtures, 
to promote vegetation. ‘The reply states that the effect is to cause and promote the process 
or putrefaction, by which nutrition is prepared for the vegetable kingdom. ‘The cutting off 
of air and heat, however, by an excess of water, and especially by freezing, docs not accom- 
plish this purpose. ‘‘ But,’”’ says Mr. Sydow, ‘‘ water appears to impart, so to speak, a 
relish, combining with the nutriment of plants, and conveying it to them ; and this is indi- 
cated by the fact that there is no plant in a living state without more or less hydrogen and 
humus from which water has been entirely evaporated is ineffective for vegetation. As re- 
gards the grasses especially, the principal part of them in their green state consists of hydro- 
gen, arid in a sandy soil, destitute of humus, by means of water a vegetation otherwise 
unattainable may be called forth.’’ Whether this adaptation of water for the nutrition of 
plants is in the water itself, or derived from long contact with the air, he does not pretend 
to decide. Its effect, however, is unquestionably increased by such long exposure, where it 
may take in nutritious particles, as may be seen from the fact that water which comes 
directly from springs causes but a scanty vegetation. The conclusion is evident that, though 
without artificial additions of humus, water may call forth vegetation, yet that lake, river, 
and rain water have better success in this way than the water of wells, springs, and 
fountains. 

The second question proposed referred to the influence which the temperature of water 
exerts in the matter. Here, it being assumed that some degrce of heat is necessary to vege- 
tation, the kind of water to be used for this purpose is at once shown. ‘‘ Experience teaches 
this, since ice, or water without heat, hinders the requisite putrefaction and the growth of 
plants ; so that, as a practical question, it relates to the degree of heat conducive to the end. 
Unquestionably the highest degree the water can obtain in the open air, by means of the 
sun, is the best. A warm rain is more successful for the growth of plants than a cold rain ; 
and the irrigated meadows in the greatest warmth of the atmosphere, so far as they receive 
the necessary quantity of water properly distributed, have a more luxuriant growth than 
others.’’ 

' Ag to the influence of accidental mixtures with water, which of these are the most bene- 
ficial or are injurious, Mr. Sydow speaks of the dec:Jedly beneficial effects of slime, animal 
and vegetable elements, such as are borne along in their course by rivers; and even mix- 
tures of clay and lime, if not as good as others, he does not regard as exactly injurious. But 
earths containing iron are hurtful, only a scanty growth of coarser grasses and plants being 
the result. -Acids, too, such as are formed in boggy and marshy places, act injuriously. 

In reference to the character of the soil with respect to the success of irrigation, as to the 
combination of natural elements, and to locality or situation, his experience is that there is 
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no difference in sandy or clayey soils with an equal proportion of humus. It has been found 
so in experiments on previously unfruitful sandy soils. ‘As regards the ease of practically — 
carrying out plans of irrigation there is quite a difference, a sandy being more porous, and 
allowing the water more readily and in greater quantity to soak into it than a clayey soil. 
To counteract this disadvantage, in some cases resort has been had to building walls above 
the conducting trenches so that the water may be dammed up high enough to reach a little 
above the margin of the trench, but not above the walls. It then percolates and moistens 
the ground on a lower level. In the places where the soil is not porous enough, and a 
richer supply is needed in the irrigation, openings are made in the sides of the walls of the 
trenches, and it thus becomes spread through the ground. By this process the object has 
been secured, considerable water saved, and, on the whole, a greater product obtained than 
by irrigation over the surface. This is especially important where, as is often the case, there 
is more land than water at any one’s command, and a careful economy of the water may be 
requisite. If there be plenty of water for a sandy soil, irrigation on the surface is, however, 
preferable. But care must be taken in this latter case that the surface-irrigation be not 
used before a turf or sward is formed, as the soil would be washed off, regular runs of 
water caused, and the object of distributing the water equably thus hindered. For a clayey 
soil this method of moistening will not answer; for, as it is not porous, the too great con- 
sumption of water from the soaking in does not exist. Peat soils, previously drained and 
covered with sand some inches, are also not ill-adapted to irrigation. 

Mr. Sydow places a good deal of stress on thie influence which the proportion of humus in 
a soil has in determining the benefits to be derived from irrigation. A soil poor in humus, 
without the aid of manure, promises little or no profit. In such an artificial meadow, he 
thinks, it should be thinly manured every three years, partly with ashes, and partly with 
muck and cow-dung, at the rate of three or four loads of the manure to the acre, and 
ploughed up also in the spring to bring the manure into contact with the soil. As to the 
nature of the surface, a perfect level is not fitted for irrigation ; the water, not being able to 
flow off, forms marshy spots, which must be drained and not allowed to stagnate. A sloping 
surface is therefore required ; but as the greater the inclination the greater the consumption 
of water, and as the production of grass is not in a like proportion, a moderate slope such as 
permits the water to flow off easily, and to leave no excess, is the most advantageous. In 
natural meadows, however, the surface must be taken as it is. 

There are soils and circumstances which resist successful irrigation. Land suffering from 
bogs that cannot be drained, or only at great expense, or those soils the elements of which 
hinder vegetation, (for example, those which contain large quantities of certain mineral 
matters,) will always be unfruitful, even if irrigated. On any other soils adapted for 
manuring, and with sufficient rain for the growth of plants, an active vegetation may be 
called forth by this means. 

An important question relates to the quantity of water needed as an average on any given 
extent of land. The answer is, that the supply depends on¢a variety of circumstances, such 
as the lay of the land, the subsoil, whether the water is used more than once or several 
times, &c. Some general principles only can be given, such as the greater the slope the 
more water; sandy more than clayey soils; coarse sand more than finer; coarse gravel with 
the same subsoil can hardly be saturated. Every soil, too, at the outset requires a greater 
quantity of water than afterwards, when properly impregnated with the slime. It cannot, 
therefore, always be determined beforehand how far the water at disposal will serve for the 
purpose of irrigation. We must proceed gradually and adapt the extent of watering to the 
supply, as it appears in the process. In an experience of twenty years on ground having 
fine sand for the upper stratum and clay and gravel in part for the subsoil, the water being 
used over and over in distinct portions with, in general, but a gentle slope, the use of water 
for sixty acres during the irrigation for twenty-four hours amounted to 200,000 cubic feet. 

As to the length of time, the seasons of the year, and the time of the day most favorable 
and efficacious, Mr. Sydow says the first of April, only leaving off during the first mowing, 
and then, when the hay is taken off the meadows, continue till the aftermath is mown. 
During this period the water is to be let on three or four days in succession, and then held 
up the same period of time, to allow it to run off before resuming the irrigation. The water 
stands on one half of the meadow three or four days, then being let off on the second half 
an equal length of time. From the gathering of the aftermath the meadows lie dry, later 
watering having been found prejudicial. 

To the inquiry, How much water is consumed by evaporation and soaking in, and what 
share do the state of the atmosphere, the seasons, the time of the day, and the quality of 
the soil bear in this consumption? the reply naust be given that the definite portion so con- 
sumed cannot be stated. It is governed by various circumstances, and depends on the state 
of things at a given time. In asandy soil, and the drier and warmer the weather, of course, 
the greater must be the consumption. Mr. Sydow reckons it in his meadows at nineteen- 
twentieths of the whole quantity conducted on the ground. 
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The distance of the water-level of the drains from the surface to be watered, and also the 
depth to be given to the yarious trenches and feeders, are the next points of investigation. 
Mr. Sydow states his main conducter to be, at the water-level, twelve feet, four feet wide 
at the bottom, and four feet deep, with a descent of two feet in a mile. This is found suffi- 
cient. In a loose, sandy soil the fall might be six feet, without carrying away the banks; 
with a greater descent the flow of water would be increased. But the general condition of 
the ground and local circumstances must determine this where much fall is at one’s com- 
mand. The large conductors of the water upon the surface irrigated are, at the water-level, 
five feet; at the bottom two feet broad, two feet deep, and half an inch fall every six feet. 
The small feeders need not be more than one foot broad or deep, and with no descent, their 
object being, not to conduct the water, but simply to distribute it equally. In the drains 
the waier-level is nine to twelve inches deeper than the surface of the ground irrigated, and 
with a descent of one-fourth to one-eighth of an inch per twelve feet. Their breadth and 
depth depend on the quantity of water to be drained and the land to be cut through. 
As to the natural method of irrigation, the slope of the water does not come under a separate 
consideration, as in such cases it is used as it is without alteration. No more is needed than 
for the water to flow off gradually. Two inches to 120 feet, if watered only alternately, is 
sufficient. Any certain or definite direction is not requisite for the whole surface to be irri- 
gated in this descent; if it is formed partially by elevations and depressions, such as almost 
everywhere we find the lay of ground, it will answer. If needed, draining by trenches must 
be added. A larger descent than the above mentioned is advantageous to the hay crop, 
though it requires more water; and in case of deficiency of water, or in a sandy soil, which 
absorbs a large quantity, it is not advisable on the score of profit. Irrigation can, however, 
be conducted on the steepest declivities, if care be taken to prevent the water from con- 
stantly running off and the soil is covered with a sward, and the walls of the trenches are 
secured from being broken through. a 

The fal! in the artificial water-meadow must depend on the particular circumstances of 
each case. There are natural circumstances, in given cases, which all may avail themselves 
of without ploughing up the surface, while in other cases resort must be had to such means. 
The aid of the natural condition of the soil must be made use of, and irrigation can be 
effected by here and there draining and cutting off, so as to regulate the slight inequali- 
ties of the surface of the ground, for the-purpose of constructing the conductors and feeders, 
and in such cases proper artificial cultivation may be wholly dispensed with. 

In estimating the cost of preparing natural irrigated meadows, compared to that of mea- 
dows artificially irrigated, it is difficult to arrive at any very satisfactory results. They are 
so different, and so depend on local circumstances, that an estimate in general is impossible. 
The greater part of the expenses are those which arise from conducting the water upon 
the surface to be irrigated, and these vary almost indefinitely. Leaving that out of the 
account, the cost of the constructions, or the expenses of laying the conductors, feeders, and 
drains, in natural meadows, are stated as from two to five thalers per morgen, (about $3 20 
to $8 for a hittle over an acre.) A similar meadow, laid out in beds, costs considerably more— 
Mr. Sydow thinks tenfold. The product of his meadows, irrigated as he describes, he gives 
até an average of three tons to the acre. The hay is regarded as of equal value with that of 
meadows overflowed and manured by the slime left upon them, and the fodder, for cattle, 
horses, and sheep, as healthy and nutritious. 

These views of Mr. Sydow, which were published in 1842, correspond to those of later 
writers, and are, no doubt, the same as are entertained at the present day in Germany in 
respect to the fundamental principles of irrigation. Quotations might be largely made and 
extracts multiplied, but it is unnecessary, as this mode of improvement of lands has not 
been conducted on any very broad scale in that country. 

In France and Belgium attention has been given to the subject. It is evident that it has 
been regarded as a matter of public interest and prosecuted with more or less success. 
From time to time persons have been commissioned in France to visit regions where irriga- 
tion has been most successfully applied, and to examine and report upon the existing state 
of this measure, and how far it may admit of application at home, that equal or greater 
results may be secured, as well as upon the legislation necessary for carrying out the different 
modes of irrigation upon the uncultivated tracts allowing of such better means and even 
increased improvements. Action has doubtless been had on the information furnished and 
the end still kept in view, as is evident from allusions to it in the different agricultural 
journals of France. , cet 

Richard, in his Dictionnaire Raisonnée d’ Agriculture, under the head of Irrigations, gives 
the natural meadows of France at 4,200,000 hectares, (at about 24 acres per hectare,) of 
which not more than 95,000 hectares are irrigated. The remaining 4,105,000 hectares, 
which now receive only the water of the sky, or rain, he asserts, could be tripled in their 
productive value by means of irrigation. As the necessity of greater supplies of food 
becomes more apparent, no doubt the attention of the government will be directed still 
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more to this means of securing such an increase, and irrigation will probably be conducted 
on a corresponding scale. This judicious care of supplying water as needed, connected as it 
ig with suitable drainage, would be useful not only for times of drought, but like- 
wise might prevent some of the disastrous consequences of the wet season, of which com- 
plaints have been made this year as so threatening to the prospects of the harvest in that 
empire. 

The Count de Gourcy (in his Agricultural Tour in France, Germany, Hungary, Bohemia, 
and Belgium—a work of which a notice is given in the Quarterly Journal of Agriculture—) 
speaks of an irrigated tract on the banks of the Moselle which consists of upwards of 1,200 
acres; and some idea, it is said, may be had of the labor and cost required to complete it 
when it is stated that the course of the river was turned several times. The result has 
been that the most arid and sandy tracts were soon covered with turf, and very indifferent 
and unproductive land converted into beautiful meadows. A few leguminous seeds were 
sown among the grass, and especially white clover; also, English and Italian ryegrass. 
The third year, from 3,000 to 4,000 kilogrammes (about 32 to 44 tons) of dry hay were 
obtained from every 2% acres. On the oldest of these meadows three oxen of large size 
were fattened on two and a half acres, and it was expected that four would be. Other 
similar meadows are mentioned which are cut three or four times in a year. 

The methods of irrigation in France are in general so similar to those practiced in other 
countries that they need not be dwelt upon particularly here. One kind, however—a species 
of catch-work irrigation for uneven surfaces—called Irrigation par Razes, is somewhat peculiar, 
and may, therefore, be presented as described in the ‘‘ Journal d’ Agriculture Pratique’’ for 
1859. 

This system, which is also called ‘‘ sloping trenches,’’ (rigoles en pente,) is well adapted 
to lands that are irregular. Mr. Pareto applied it to lands which had not more than from 
38-1000 to 8-1000 of a meter fall to the meter; (a meter is equal to 39.37 English inches ;) 
but it is said to be more successful in case the fall is from 2-100 to 8-100. In the Luxem- 
bourg and in Auvergne it is employed with much steeper falls; but the irrigations 
are quite irregular. In general, irrigation en epi ought only to be used to complete 
irrigation by level trenches. It is practiced on the top, or ridge of heights, on the 
side of the fall, by means of distribution trenches, proceeding from the supply canal, 
in which, on each side, originate inclined trenches, diverging like the beards of an ear 
of grain, and which are called razes, their size lessening up to the extremity where 
they terminate in a point. These trenches, in proportion as they are contracted, fail 
to contain all the water which runs there, and it is accordingly turned off quite 
regularly along their whole length. In the valley passages supply trenches are hollowed 
out and made to conduct the water either into a trench on a level, which then performs the 
office of a feeder to the land below, or into the principal drain for carrying off the water. 
Thus, besides the conductor which brings on the water, and which is constructed precisely 
as for irrigation by level trenches, we must make the large feeders, the smaller or diverging 
feeders, (razes,) the small drains, and the main drain. 

The main feeders are drawn along the line of the greatest slope. Each of them is con- 
nected with the conductor by a wooden nozzle furnished with a gate, and has a uniform 
breadth up to the first pair of small side feeders, then suddenly diminishes in breadth as it 
leaves that point to continue the new section up to the second pair of side feeders, and so 
on. The constant depth is 4 to ¢ of ameter on the whole length. The breadth depends 
on the quantity of water to be distributed. In an ordinary surface, with a fall of 7-1000 of 
a meter per meter, a length of 90 meters, and three pairs of side feeders is best. Mr. Pareto 
gave to the first main feeder a breadth of 45-100 of a meter; to the second, 30-100; to the 
third, 15-100; and the irrigation, in which he could dispose of much water, succeeded well. 
It is admitted that, as the small side feeders, to distribute the water regularly and properly, 
ought not to be more than 25 meters long, the distance between two successive side feeders 
should not be over 50 meters. Some irrigators have 80 meters; but this must dependmuch 
on the nature of the tract of land and its conformity of surface. We ought carefully to 
consider any plan of irrigation before adopting it on the land, that we may be certain of 
deriving from the system every possible advantage. This is ordinarily neglected, and 
frequently the feeder is traced out on the apparent state of the soil, and the feeders are 
pec executed by making the water follow in them in order to ayoid the use of the 
evel.. 

The feeders, which start by pairs from each side of the main feeder, have the same depth 
at their source as the main feeder, whether one-fifth or one-quarter of a meter, and a breadth 
of one-quarter of a meter. The depth then diminishes progressively, and at the extremity 
is not more than fifteen one-hundredths of a meter, and then terminates ina point. They 
are made, not by following the lines of level, but with a small regular fall of one in one 
thousand meters in the less impervious soils, and of five to one thousand in those more so. 
Generally, two of the small side. feeders start from the same point of the main feeder, but 


—__ IRRIGATION. 175 


this is not the absolute rule. The length of these small side feeders is limited to about 
twenty-five meters. The distance between any two pairs depends on the nature of the soil 
and on the fall, and is commonly from three to fifteen meters, the minimum corresponding 
to a system of irrigation by level trenches, stronger descent, and the greatest porousness of 
ground. The side feeders are placed along a main feeder, not in the way of prolonging it, 
but opposite the middle of a section of it, and it thus separates two pairs of successive side 
feeders. On the same main feeder there are seldom placed more than two pairs of the small 
side feeders. ‘The trenches, acting as small drains, are placed at the bottom of the valleys 
between two main feeders, and either meet the principal drain, or, when the ground presents 
a large extent, a level trench which performs its office of conductor for a strip of the lower 
ground. The distance between the level trenches charged with the office of conductor ought 
to be embraced within 60 to 100 meters. It is well to have them directly connected with 
‘the conductor, the better to scatter the water across the whole extent of the irrigation. 

If there be but a slight fall, in order that we may have a proper state, we arrange accord- 
ingly, the small drains on the side, as we do the small side feeders, and place them in the 
intervals between two successive systems of side feeders. 'These small drains have a size 
proportioned to the quantity of water they are to receive. } 

The manner of forming the trenches in the system of side feeders is the same as that 
employed in the level system of irrigation. The price of the conductors, feeders and drains 
is, on an average, one centime (less than one-fifth of a cent) for the meter; the price of the 
small feeders is estimated at two-thirds of that gf the small drains (or sixty-seven one-hun- 
dredths of a centime) per meter; and the large trenches, on the level, cost in proportion to 
their size. 

To furnish the water, the sluice doors which connect the conductors with the main feeders 
are opened, and from them the water runs into the small side feeders, and when these are 
filled it ows upon the ground, and then is received by the small drains. However well the 
system may be established, the flowing upon the land is never effected with perfect regularity, 
and the inrigator must be at hand to place turf or little boards either in the feeders, toward 
the course of the system of side feeders, to cause the water to flow back there, or in the side 
feeders themselves, to force the water to flow off uniformly. Itis estimated that this system 
of irrigation requires double the cost of supervision called for by level irrigation. The drain- 
ing is effected without difficulty when the sluice doors of the feeders are shut. 

Count Gasparin, in his Cours d’ Agriculture, gives a rule to this effect, for estimating the 
quantity of water: As one-seventh of that which falls in rains runs off by rivers or streams, 
by multiplying one-seventh of the water fallen by the surface of the soil which slopes toward 
the valley, we have approximately the cube of the water which flows into the place where it 
is received. 

The evaporation of the water is a most variable element, according to the more or less 
hot or windy climate. Cottle found that the evaporation at Montmorency was five hundred 
and ninety mill ‘meters, and at Orange, in a windy, hot climate, one thousand cight hundred 
and seventy-fiv:: millimeters. The Canal du Midi loses on an average, from this cause, three 
to four centimeters per day. M. Comoy estimates the loss of the Canal du Centre at thirty- 
five millimeters per day in clayey soils, and at twenty-five millimeters in the sandy ground, 
during the summer. Making these deductions, we shall have the number of hectares which 
can be watered by dividing the number of cubic meters which remain in the basin or place 
of reception by one thousand, multiplied by the number of irrigations needed on a tract of 
land. 

Bored or artesian wells are also recommended where the strata of the ground give reason 
to expect water at a certain depth. Some of these are carried to great depths, but the pre- 
vious calculations are often of great accuracy. It was conjectured from the strata at Grenelle 
that water would be found at the depth of five hundred and fifty to five hundred and sixty 
meters, and it was found at five hundred and forty-eight. 

The department of the Eastern Pyrenees appeared to be one of those where the greatest 
volumes of water might be obtained. Mr. Durand bored a well at Bages which produced 
two thousand cubic meters of water per day ; at Tours, at fifty to one hundred, they obtained 
four thousand cubic meters per day; at Grenelle, two thousand four hundred litres on the 
surface of the ground per minute, and one thousand one hundred and forty litres for thirty- 
three meters depth. But such success is not to be noted everywhere, bored wells producing | 
from fifty to one hundred cubic meters per day being much more numerous. 

In regard to the price of irrigation, Count Gasparin remarks that on the coast of Craponne 
it is from five to six francs per hectare (two and a half acres) at Salon; and twenty-two 
francs at. Arles, not the greatest distance. On the Canal Crillon it is twenty-four francs. 
This last canal cost six hundred thousand francs, and is about to be sold for three hundred 
thousand francs, though it uses all its water. The income of the Canal des Alpines is fixed 
by law at one and a half litre of corn per acre, or fifteen decalitres per hectare. This is a 
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good precaution, but at the average price of corn, twenty-two francs, the price of irrigation 
of a hectare will not be less than thirty-three francs. : 

In comparing the prices of water raised by machines moved by different kinds of power, 
Count Gasparin says the water on the Canal Crillon costs, per cubic meter, 0.005 of a franc; 
that of Martesana, 0.0012; while that raised by human strength, the cubic meter costs 
0.0149; by horses, 0.0027 to 0.0032; by wind, 0.002 to 0.005, according to its situation ; 
by steam-engines of five horse power, 0.00119; and of forty-five horse power, 0.00098 of a 
franc; but it is seldom that it is not necessary to raise it to the height of several meters for 
irrigation ; and, at the height of four meters merely, ten thousand meters will cost— 


Diluman powelecaseseneo-s--ers vescaumeseenseneceee . 596 francs. 
Horse Ch ee 5 8 eer ue am dees pee ee eer 2 128a es 
Wind Com Aon eictaybis Bae orsiniewie rom secsah Soe wee peasant COMODO ae 
Steam-engine, 5 horse pOWeYr. .--. en00 ---0 eon = eons enn 48), $4 

oe 45 LY eee Oe eS i te Oe oe ae hs 39 “ec 


The advantages of irrigation are presented by many of the French writers on agriculture. 
Count de Gourcy speaks of the magnificent irrigated meadows in the environs of Firbone, 
where he states that land valued at eight hundred francs was raised to two thousand 
four hundred francs. The first cut of hay, in the third year, sold at from forty-eight to 
fifty; the second at thirty-two to thirty-four francs per juchart—44 ares (one and one-tenth 
acre). In the winter each meadow receies water twelve hours for twelve days; in sum- 
mer six hours for twenty-four days. It i8 irrigated up to the evening before mowing, but 
ereat care must be taken to let on only a slight veil of water, just enough to cover the 
ground ; a thicker one injures the crop. The level ground is divided into plots of forty-four 
ares each, in an oblong form, and each portion has fts sluice to retain the water whilst it is 
at disposal for irrigation. . 

Several methods of noting the mean quantity of water necessary for irrigation are described 
ina valuable work entitled ‘‘Colonisation et Agriculture de l Algérie,’’ by L. Moll, viz: 
1. By the total volume of water employed on a given surface, as upon a hectare, during the 
season of irrigation. 2. By the continued loss of water. 3. By the number of waterings, 
the volume being determined beforehand. 

The season of irrigations is at the maximum six months; that is to say, from the first of 
May to the end of October, in the south of France and in Italy. 

The greater number of agricultural writers who in modern times have treated of irrigation 
have adopted the first method of valuation ; and after many statements made in different 
countries, especially in the South, have adopted as the average number 10,000 cubic meters 
per hectare for the whole season. 

Without entering into any discussion here as to this number, it may be remarked that 
this method of valuation is inconvenient and but little practiced, except in a single case, 
when irrigation is carried on by means of artificial reservoirs, or of machines which do not 
work constantly, or merely yield a feeble volume of water and raise it at first into a basin, 
whence it is directed upon the soil. 

For all other cases the second method is preferable,—the valuation by the continued drain 
of a volume of water regularly noted during the six months of irrigation. This method, 
indeed, is allied to the operations in gauging, and to calculations which the formation of 
the canal of supply renders necessary. It is known that at low-water mark the course of the 
water from which the canal is derived notes a volume given in a second. It is inferred that 
by taking a quarter, a half, or the whole of this volume of water, we can irrigate a definite 
number of acres; or else that number is fixed beforehand, and the gauging indicates that 
the run of the water is amply sufficient ; and that nothing more is needed than to calculate 
the section and fall of the canal in such a way that there may be delivered in a second as 
many times a certain volume of water as there are hectares to irrigate. 

It is probable that the desire of presenting in a second, as an average, simple and perfect 
numerical data which will fasten themselves readily in the memory, even more so than the 
observation and calculation, has caused the adoption of the number of 1 litre (61.02 cubic 
inches) of continuous water per second for every hectare (23 acres.) 

This delivery represents : For the hour, 3,000 litres, (660 gallons,) or 8 cubic meters, 600 
litres; for the day, 86 cubic meters, 400 litres; for the month, 2,592 cubic meters; for 
six months, 15,552 cubic meters. Thus, to irrigate 1,000 hectares there is needed a canal 
of supply having a capacity of 1 cubic meter per second, and so on. 

Further observations have shown that this number of 1 litre per hectare is too high as a 
mean, or average. In the department of the Eastern Pyrenees, portions of which being 
plain have perhaps the warmest and driest climate of all continental France, there are areas 
which receive a sufficient irrigation by a continued delivery of a little more than a fourth 
of a litre per hectare. It is true that in that country, as has already been remarked, the 
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mode of irrigation—that is to say, the disposition of the ground—is of a kind to reduce the 
drains to almost nothing ; that consequently canals in general are made with much care and 
in a manner to avoid all losses. 

In considering that number as exceptional, we may, at least, admit with M. Nadault de 
Buffon, as a very convenient mean, the number of two-thirds of a litre of continuous water 
a second for a hectare. Every litre of continuous water per second will, therefore, irrigate 
a hectare and a half, and a cubic meter will be enough for 1,500 hectares. 

Now, supposing there are six months of irrigation, this number of two-thirds of a litre 
of continuous water per second gives for the total volume a little less than 10,400 cubie 
meters for the season. This number, as may be seen, agrees in a remarkable manner with 
that of 10,000 cubic meters before mentioned. 

But of all the methods of estimate, that most practiced unquestionably is by irrigations. It 
is known that the introduction of water upon a tract of ground is not continuous except on 
some spots at certain periods. The quantity of water by irrigation per hectare varies, no 
doubt, according to the soil and the system of irrigation, but much less than the irrigations, 
which run from four to sixty, and more. In a soil of moderate capacity, as that of the 
greater part of Algiers, and with the systems of irrigation by infiltration, (subterraneous,) by 
renewal of the water, or by beds, and even by ridges, when they are slightly inclined, 300 
to 500 cubic meters—on a mean 400—per hectare are enough for each irrigation. Such a 
volume of water spread uniformly over one hectare will give 4,000 litres per are, and 40 
litres per square meter of the surface ; and, supposing it to be extended regularly over every 
portion of the surface of the soil, it will form a veil of water four centimeters deep. Now, 
we know that a rain of two centimeters high is a very strong rain, and penetrates deeply 
into the ground. So it would not be necessary to use this large quantity of water if we had 
the means of diffusing it with as much regularity as is done by the rain, and if, subse- 
quently, the evaporation was not much greater after an irrigation in a dry season than after 
a rain, which charges the atmosphere with moisture. We may start, then, from that basis 
to estimate the quantity of water required in different agricultural conditions : 

1. Gardens.—This mode of using the soil requires the most water. In the South of 
France, in Italy, and in Spain, six to twelve irrigations are bestowed on gardens per month. 
Six being more frequent than twelve, we may take cight as a mean; that is, two irrigations 
per week. Now, allowing 400 cubic meters for an irrigation, this would be 800 for a week, 
or 20,800 for the six months of the irrigation period, just double the volume in a delivery 
of two-thirds of a litre a second. Consequently a supply-channel designed for the irrigation 
of gardens ought to deliver per second as many times 12 litres as there are hectares to irri- 
gate. This agrees perfectly with the facts collected in many gardens amply irrigated in the 
environs of Perpignan, as well as those furnished by M. Maffre, in his work on the kitchen 
gardens of the South. According to that able observer, the Norias constantly used in the 
gardens in the neighborhood of Pezenas, and which, worked by one mule, draw water from 
seven to eight meters deep, may furnish in 64 hours of labor a little more than 108 cubic 
meters of water. It is reckoned that three days are needed to irrigate properly one hectare, 
which thus requires a total of 525 cubic meters an irrigation, each portion being successively 
watered every three days at the rate of 3} cubic meters per acre. 

2. Natural and artificial meadows.—Except in special circumstances, these are not watered 
oftener than once per week ; most commonly not more than. twice or three times a month. 
Allowing the same volume of water for a watering, and one irrigation a week, we have for 
each hectare just the quantity furnished by two-thirds of a litre per second; that is, 10,400 
cubic meters for six months of irrigation. 

8. Plantations, and annual cultivated plants, (cereals, maize, flax, &c.)—We calculate in general 
on half the quantity needed for meadows; that is, one irrigation every 14 days, requiring 
5,200 cubic meters for the whole season, equal to the continued delivery of one-third of a 
litre per second for each hectare. ; 

The foregoing relates to Europe. It has not yet been proved that these estimates will 
apply to Algiers ; but as they apply to countries like Spain and the South of France, where 
the summers are really only a little less hot than in Algiers, but more dry, so they are as- 
sumed in treating of that climate. In fact, the mistral, that great drier up of the Mediter- 
fanean departments, blows also at Algiers during the greater part of the summer; but it is 
after it has passed over the sea and become charged with vapor. On all that coast of Bar- 
bary the nights also are fresh and moist, and the dews very copious. All this leads us to 
believe that for gardens 800 cubic meters in two irrigations, and for natural or artificial 
meadows 400 cubic meters a watering, would be amply sufficient for a hectare in a week. 
Taking also into consideration the use of the soil for various crops, two-thirds of a. litre of 
continuous water per second, or twenty-six irrigations of 400 cubic meters cach, or a tota 
of 10,400 cubic meters for the season, may be adopted as a very proper mean in Algiers for 


the hectare. : ; 
nh that has been said relates to a soil of mean compactness. If the ground is sandy, 
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these data will not apply. A very sandy soil, situated near Paris, atid sown with lucerne, 
required for each irrigation 15 cubie meters of water per are, or 1,500 meters per hectare ; 
and, moist as is the climate of Paris for three or four months, two irrigations were required 
a week, which were reduced to but a single one during a month and a half to two mouths, 
making for the season 34 to 40 irrigations, which, at 1,500 cubic meters, form an enormous 
volume of 50,000 to 60,000 cubic meters per hectare, or five to six meters for the square 
meter of surface, or a veil of water five to six meters high over the whole surface irrigated. 
It is true that there are five to six cuttings of the lucerne, and that this was one of the most 
sandy and porous of soils that can be found ; and, situated at the very entrance of Paris, it 
could not be tilled, A 

Gauging the course of water or spring to be used is always a judicious course before putting 
ground under irrigation. When the course of the water is of importance, the administra- 
tion requires gauging before a grant is given. But in any case the good husbandman 
ought to know approximately the state of matters and what he wants. In the case of irri- 
gation, as in navigation, it is the low-water mark which must be determined, not only as to 
volume, but as to its period. In the use of a spring or feeble run of water, on which there 
is fall enough without danger of-losing the water in filtrations, the best and most exact 
method for ascertaining the delivery is to cause the whole of the water to run into a recep- 
tacle of known capacity placed under the fall. With a counter, or a second-hand watch, or 
even an ordinary watch, or by beats of the pulse of a person in good health, (generally a 
little more than 60 per minute,) observe the time necessary to fill the measure, and, dividing 
the contents by the number of seconds, the quotient obtained will be the number of litres 
delivered by the run of water in a second. 

When pressed for time, or when the run of the water is too great, or when there is no 
fall, the method of water gauges is used. For this purpose the bed of the water is made as 
uniform as possible for a certain length, either confining it by shutting it up in its natural 
banks, or by constructing an artificial canal by means of boards. At some meters above the 
place where the regular bed begins, place in the middle of the current a water gauge com- 
posed of a piece of wood barely heavy enough to sink below the level of the water, that the 
agitation of the air may not modify the traverse of the gauge. With a second-hand watch, 
or by the other means indicated above, the irrigator follows the gauge, setting out from the 
point where the regular bed begins to the point where it ends. This distance having been 
previously measured, and what the gauge has to run through being known, the superficial 
velocity of the water should be multiplied by 0.80 to get the mean velocity. For greater 
exactness repeat the experiment three or four times and take the mean of the results. The 
velocity being known, the section should be measured, for it is known that the capacity of 
the water is the product of the section and the velocity. If the bed can be changed into a 
~ canal, so that the bottom may be even and the banks parallel and regularly arranged, with 

or without slopes, the exact bearing of the section will thus be given very easily. This 
should be made on the top, at the middle, and at the bottom of the portion regulated by 
the course of water, and the mean thus taken. This method is subject to some inaccuracies ; 
but still it is the only method commended to agriculturists when they cannot employ the 
first. But in treating of a thing as variable as the capacity of a brook or river, exact preci- 
sion is not indispensable. The best gauging will not be exact half an hour after its applica- 
tion. The low-water mark, as alveady stated, is but vague; and, besides, where the low- 
water mark is that which notes the drying up, it may be more useful to know approximately 
the quantity of water which can be disposed of at different periods of irrigation, before and 
after the low water. What is most important to determine is the ordinary period of the 
latter. 

Modules are also used for determining the volume of water. The module is an orifice of 
variable form and dimensions, cut into a vertical slab on which the water of the canal comes. 


An inch of water, or a cistern maker’s inch, is adopted as the unit of comparison. The pro- 
duct of such an inch is: 


In 24 hours 19 cubic meters 195 litres 3—10 
1 hour Om RES BGs SESS 10) 
lminute 0 « iG 3, 8 1—3 
lsecond 0 ‘* gu 0. 22-100 


For the delivery, such as here indicated, the level must be established at a constant 
height of a line above the top of the orifices. In fact, the volume of water which runs off in 
a given time by an orifice, does not depend solely on its dimensions, but also on the charge, 
which is the result of the level of the water above the summit of the orifice in the feeding 
canal; also of the level of the water in the receiver. In the modules the orifices always 
discharge in the open air. 

The pressure of the water must be considered as well as the velocity and the direction of 
the current, which alike influence the delivery at the orifice. As note cannot be taken of all 
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the disturbing causes in a canal, the orifice which includes the module is fixed on a kind of 
ehamber communicating with the canal by a door which allows the introduction of water in 
sach manner that it preserves a constant level above the top of the orifice. Such are the 
most approved modules in use where irrigation is conducted most scientifically. é 

Tt the 18th volume of the 2d series of the Annales des Ponts et Chaussées, Memoires, &c., (for 
1849,) there is an able article on the Irrigations of the Moselle, in the Department of the 
Vosges, by M. Foltz, Ingenieur des Ponts et Chaussées, which contains some important as well 
as interesting details. He mentions the transformation of 800 hectares (2,000 acres) of bar- 
rens into fertile meadows by irrigation. One fact to which he calls the attention is that 
irrigation offers a sure and economical mode of fixing the bed of a river which has hitherto 
had a movable bottom. A new smaller, constant bed is formed which will no longer be 
exhausted. He refers to the valuable work of M. Nadault de Buffon as to the first system 
of irrigation mentioned, which is that practiced in the great irrigations of the South of France 
and North of Italy. Its sole object in the use of the water is to keep up the moisture of the 
soil during the dryness of the summer. The purity of the water, the abundance and nature 
of the matters suspez:ded in it, are of secondary importance. But the soil must be gvod, the 
vegetable earth thick enough, and if this is not the case, recourse must be had to manure. 
This kind of irrigation tends to impoverish the soil, and this is the case the more water 
there is and the purer its quality. The second system is practiced in the calcareous soil of 
the Vosges and usually in other parts of France, especially in the North. It is suited to 
valleys in which the stream has a slight fall, the moderate supply is pure, acid, or charged 
with substances which are not adapted to meadows. In this case, either naturally or by 
artificial means, varied according to the character of the place, the waters are let on the 
meadows in the winter during a thaw, at every period when they are charged with the 
vegetable earth carried away from other points. It then deposits a light slime, very favor- 
able to vegetation, and which will compensate for the waste of the soil. In the summer 
the irrigations are suspended, or all that is done to keep up the moisture of the meadows is 
by maintaining the water at a level as high as possible in the canals and on the stream. HE 
the form and slope of the ground permit, during the dry periods, recourse is had to the first 
system of irrigation. 

The second system, it will be seen, is like the one practiced on so vast a scale in Egypt, 
with this difference, however, that while the calcareous streams here irrigate ordinarily 
only meadows, in Egypt the Nile fertilizes also the land under tillage. 

In the third system the water itself not only preserves the freshness of the soil; it acts 
also in continually bringing on it and at all times an extremely fertile slime. In summer te 
appearance it is perfectly pure, but on examination there is seen a little deposit which forms 


“in the outset on the pebbles fine crusts of a deep bistre color that do not immediately break 


under the fingers. In this method the nature of the soil is of little consequence. Irriga- 
tions are found to succeed more easily on the pebbly surface deprived of vegetable . earth 
than on spots where there has already been a beginning of vegetation. What above all is 
important is the nature of the water, and especially of the slime which it holds suspended. 
Up to a certain limit, the more water there is the more slime, and the better are the 
meadows. During summer only it is proper to reduce or suspend the irrigations according 
to the state of the vegetation of the meadows, and for the benefit of the harvest. This 
system is not adapted to the calcareous waters of the basin of the Seine, and still less so to 
the ferruginons calcareous one of Landes. But it is particularly suited to the valleys where 
the waters come from granitic mountains covered with forests, and of which the fall is great 
enough to allow the construction of canals of supply very near by. It exists on two slopes 
of the chain of the Vosges and the Black Forest, and in certain parts of Switzerland. The 
waters which come from the mountains of Auvergne, the Alps, and the Pyrennees, are fitted 
for beautiful applications of this system. 

What distinguishes these irrigations is, that they unite at first the advantages of the two 
former modes; they allow watering of the meadows during dry periods, and they produce 
at all seasons a powerful irrigation which is at one’s command. They may be applied espe- 
cially on poor soils, because these irrigations in a short time produce a complete revolution, 
particularly when the soils are very porous. The works constructed along the Moselle are 
a beautiful exemplification of this system. M. Foltz describes them as follows : 

The course of the Moselle in the department of the Vosges may be divided into two 
parts, very distinct ffom each other, from the summit of the chain of the Vosges to Epinal, 
and from that city to the boundary of the department. In the former position the river is 
shut in by wet watered meadows, and its system is very regular. In the latter, on the con- 
trary, the bed of the river is very large. It is formed of a vast plain of gravel torn apart 
by a great number of the arms of the stream. These banks of gravel are continually 
changing their form. The soil is composed of pure pebbles, the size of which rarely exceeds 
0.12-100 meter to 0.15-100 meter ; (a meter is over 39 inches,) Sometimes it is covered with 
signs of vegetation, where the flocks of the surrounding communes find a miserable pastu- 
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rage. In 1823 the idea was conceived, by the brothers Dutrac, of transforming these tracts 
into meadows by means of supplies of water led out from the river. : 

They began to trace out the plan; but they met with obstacles from proprietors, and it 
was not till 1827 they bought the small tract of Gosse, of 20 hectares, (50 acres,) situated 
directly looking down to Epinal. This experiment succeeded, and the work was then begun 
on a larger scale. The surface was divided into basins, ordinarily on the same river, and 
capable of being filled with the same supply of water. At the head of these basins were 
erected dams large enough to draw off the waters into a canal of 10 meters in length—the 
section of the mean of water in the basins varying from 5 to 12 meters, according to the 
extent of the tract to be irrigated. The canals are kept in a straight line, and at a level as 
long as possible. The water has only such surface slope as is necessary to cause it to run off, 
and varies with the number of the little drafts upon it. When the soil in general sinks 
considerably, the bottom is shut up by a dam of earth, and also when several sluices at the 
bottom transmit the water either at the continuation of the large canal or the distribution 
canal of secondary importance. The small drafts of water of indefinite number derive the 
water vither directly from the great canal or from the secondary canals, and then water the 
whole surface of the ground. The drafts of water take place on the surface or from sluices 
at the bottom, according to the relative heights of these canals. The waters, after haying 
run through the whole soil, are brought into the river by a system of drains for discharging 
the excess. 

When the ground is level and the fields already prepared, the bed irrigation is adopted ; 
but care must be taken not to give too great length, because if the feeders do not havea 
sufficient fall, the slime will not be deposited. 

Gauging, &c.—The meadow of Gosse was irrigated by a canal, the mean section of which 
was 4.54-100 square meters, with a mean velocity of 0.50-100 meter, which gives a delivery 
of 2.27-100 cubic meters per second. This quantity of water irrigates without interruption 
19 hectares, or there is used for a hectare 120 litres per second. 

The draft of water of the Trois Communes, situated below, and which irrigates 40 hectares 
of the new formation, had for its mean section 6.50-100 square meters; its mean velocity 
0.59-100 square meter; the dclivery was 3.84-100 cubic meters, and thus 96 litres per hec- 
tare. The irrigation here was uninterrupted. At the end of the great canal was a sluice at 
the bottom, irrigating 20 hectares, with 1.86-100 square meter, and a delivery of 79 litres 
per hectare per second. 

The meadow of Thaon has 200 hectares, but only 100 hectares are irrigated. The canal 
has a section of 12.24-100 square meters; a mean velocity, 1.06-100 meter ; its delivery, 
12.97-100 cubic meters. Every hectare irrigated receives 130 litres per second, or 65 litres 
per second for the whole meadow. 

The meadow of Broquin receives a supply of 70 litres per second and per hectare. 

In the third volume of the third series of the Annales des Ponts et Chaussées, Memoires, ( 1852,) 
there is a full and able article on the Hydrology of the basin of the Seine, by M. Belgrand, 
Ingenicur, &c., which treats of some questions of particular interest in reference to the subject 
of French irrigation, and embodies principles of general application, a few extracts from 
which may be usefully condensed and given here. 

Before entering upon the subject, he remarks: ‘‘It is well to remember, 1. That in granitis 
regions the valleys are straight, irregular, and have a strong fall. 2. In lias they are larger, 
with a gentle fall and deep bottom. 3. In green grit (grés) the valleys are large ; the mean 
course of the waters increase very greatly; their bottoms are flat, with little streams of 
water, and have a concave depth. 4. In oolitie lands and chalk the valleys are flat at the 
bottom, or even convex, and in the last case the course of water runs at the top of the con- 
vex surface. They are straight in the lower oolite and hard lime, in the middle and upper oolite, 
very broad, and very fertile in chalk, in case the upper part of the river traverses impervious 
soils and have turbid fountains ; also muddy when the greater portion of the declivities is 
permeable, and the fountains (erves) are limpid.”’ . ; 

From these characters of the bottoms of the valleys it follows— 

1. That the meadows of permeable lands, (oolitie and chalky soil,) which are wholly confined 
to the margin of the streams, are naturally irrigated in the winter by periodic fountains ; 
wee Laas these fountains are limpid, the meadows are generally low, humid and even 
muddy. 

2. That the zone of the meadows irrigated by fountains is much restricted in impervious 
soil. The meadows of argillaceous subsoil are the only ones which answer for fattening 
cattle. Meadows with a porous subsoil, which border on a river, are not suitable for that busi- 
ness. The granitic meadows that on the Higher Seine do not yield any plant substantial 
for fattening cattle, are good for young cattle and draught animals, which maintain a con- 
stantly fresh hair, (skin?) and every appearance of good health. These peculiarities of 


Rasen according to the nature of the subsoil, completely change the conditions of 
irrigation. 
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; The marshes for pasture ought to be irrigated by a system of trenches, which are more 
simple and easier to repair than others. ‘The periods of irrigations are not the same; the 
manures which the young cattle drop render the shooting of the herbage more precocious, 
&c., and in a word the management of the whole is different from that of other meadows. 

This remark is of great importance. Indeed, where the culture of the meadows tends to 
develop itself on a larger scale, especially where the hand-work is scarce, we should manage 
for the second cutting by having recourse to pasture to avoid the hand-work which is needed 
for gathering in the crop. Too complicated a system of trenches, which excludes young 
cattle from the meadows, must not be adopted. 

In studying the irrigation of a country, we must take into the account not only the nature 
of the subsoil, but also the mode of consuming the hay. The following questions are to be 
considered: 

1. The season in which irrigations are to be made. These vary with the nature and 
destination of the meadows. 

Meadows with an impervious and clayey subsoil.—In clayey soils the meadows are on the sides 
at the bottom of concave valleys, and in a great measure on a level with the river or foun- 
tain. From this situation it follows that we can irrigate during the whole season, even at 
periods when the rivers are overflown. Thus, as to winter irrigation in Nivernais, they 
begin after the heavy frosts in February and suspend during March, as the plants then begin 
to shoot, and the morning frosts would be of great injury to the drowned meadows. Great 
importance is attached by those in charge of it in Nivernais to February irrigation; they 
favor an early vegetation, which would be completely stopped by the frosts of March if the 
ground was not then deeply moistened. 

Spring irrigations.—These recommence in April. It is then necessary to prevent the soil 
from cracking open (crevasses) under the action of the first heat of spring, and when the 
herbage is not a sufficient protection. 

Irrigations cease to be useful from the Ist to the 15th of May, when the ground is pro- 
tected by the herbage on account of its imperviousness, in a state of sufficient freshness. 
Abundant irrigations from the 15th of May to the 15th of June develop an excessive vege- 
tation, whiten the herbage, and lessen the goodness of the crop. 

If the meadows are to be pastured, irrigation must be suspended some days before putting 
in the cattle. The first cattle are let loose at the beginning of April, in the most forward 
meadows, which have scarcely any need of water. Toward the 15th all the cattle are 
fattening, and irrigation 1s suspended. 

Summer irrigations.—In those rare cases when there is water in summer, the irrigations 
commence after taking off the crop from the 10th to the 15th of July. They are very 
usetul when the ground is uncovered—that is, till the end of July—and less so when it is 
covered by herbage. But they cannot be injured as in spring, because the vegetation is no 
longer vigorous. The irrigations of autumn are good, though less fertilizing than in July. 

Autumn irrigations. —From the heavy rains in November the cattle do much more injury 
to the meadow by treading it down, when they do not find grass enough ; besides, the food 
is unwholesome and insufficient. They are, therefore, withdrawn, and irrigations not begun 
again till the heavy frosts set in. : : 

The autumn irrigations, which are made with turbid waters, are very useful, because by 
their slimy nature as overflows, (colmatage,) they fertilize the meadows. Thus, in the imper- 
vious soils of the Higher Seine, these irrigations are useful in the whole season and last six 
months, viz: in winter, one month ; in spring, cone month anda half; in summer two and 
a half months; and in autumn, one month. 

When the irrigations are made by means of the waters of a canal or river, in the calcu- 
lations of the necessary water, we need only consider the summer and spring irrigations, 
because those of autumn and winter are made with an excess of water, the streams being 
swollen in November and February. The irrigations which consume expensive waters are 
those of April, May, July, August, and September, and last four months. Meadows for 
fattening pasture, the irrigation of which is suspended the first days of April, have a not 
less vigorous vegetation, because the manure which the beasts drop makes the shooting of 
the grass very precocious. An owner of such a meadow stated that the improvement pro- 
duced by their manure was so great that the meadow gradually could do without other 
improvement and consequently without irrigations. 

Meadows with a porous subsoil.—These meadows, as has been said, are always in valleys 
having a flat bottom and which are easily brought under water. Winter and autumn iri- 
gations are naturally replaced by inundations from springs (crues) of the river. 

The spring irrigations begin when, after the fountains cease to give out water, the soil 
tends to dry up—i. e. in April—as regards impervious meadows ; but they last much longer. 
In fact, it is not enough that in these lands the ground remains moist, and that it is pre- 
served by the grass from the action of the sun’s rays; another cause—the porousness of the 
subsoil—tends also to dry it up. The irrigations of these meadows may then take place 
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when the ground is perfectly sheltered. In certain countries they irrigate till the last fort- 
night before the harvest, and when done with proper knowledge the irrigations do not 
sensibly change the quality of the grass. 

The summer irrigations of the porous meadows of the Seine are made from the 10th of 
July to the 20th of September. The duration of those of spring and summer is about five 
months. 

Meadows of granitic regions. —These are almost always on the slope and above the limit of 
the springs of the water-course. They may, like those on clayey soils, be irrigated in 
autumn and winter, when it does not freeze. The basis of this formation is light and 
burning, and dries up easily. The irrigations must therefore, as in porous soils, be carried 
on to the last fortnight before harvest. 

Intermission or rotation in irrigations—Oontinued irrigations.—Irrigations are often continued 
in clayey soils, when a supply of water in the level trenches can be enjoyed, as may be 
desired, during the whole season of irrigation. The quantity of water absorbed is very 
small; in fact, as the soil is impervious, and mostly remaining moist, it does not absorb the 
enormous mass of water which, in intermitted irrigations, disappears in mole-holes, 
crevasses, &c. 

In April, 1849, I gauged a stream which, near Avallon, irrigates nine hectares (about 23 
acres) of excellent Lias meadows; its mean delivery during every month was only 1.37-100 
litre per second, and a great portion reached the drain, (colature.) 

We may make continued irrigations in granitic soil; but as the surface bed of that soil 
is very light and porous, such irrigations use up much water. I have seen near Avallon a 
meadow of ten ares absorb in the whole summer the product of a stream delivering two 
litres per second, without this enormous irrigation apppearing to injure the crop. 

Intermittent irrigations. —These, on clayey meadows, are very different from those on porous 
meadows with a light soil. In the upper valley of the Scine there is no rule. 

Meadows with impervious and clayey subsoils.—It has been seen that when it is drawn from a 
fountain or small stream, the irrigation is continued. The irrigations by rain-water are 
always regular and sufficient in autumn and winter, but in spring and summer they are very 
irregular ; those of spring have the great inconvenience of taking place in a cold time, and 
are frequently followed by frosts. It is rarely that the rains are abundant enough to permit 
more than two irrigations from the Ist of April to the 15th of May. But in spite of this 
imperfection, these irrigations, when intelligently conducted, give good first cuttings. 
Summer irrigations are almost wholly wanting, and, for fear the soil may become dry, there 
is no second cutting. M. Rozat de Mandres showed me, on the valley of Ouanne, meadows 
of green grit, which are of great fertility, and which are irrigated only three times in spring 
and four times in summer. The inhabitants of the country say that these are more than 
enough, and even injure the quality of the grass. 

It has been shown that in the liassic meadows of Avallonais and Nivernais, and in the 
green grit of the valley of Loing, two to three irrigations answer for the spring; in summer 
there ought to be only four. 

These favts, though few, must be admitted for all clayey meadows, as meadows of this 
kind are very fertile without irrigations, and the continued irrigations of lias meadows, 
greatly multiplied in Nivernais, use far less water than those that are intermittent. 

Meadows with porous subsoil.—The spring irrigations last from 22d of March to 20th of 
June, the summer ones from 24th of July to 23d of September. The time is regulated; the 
water is used wholly for irrigation, in spring and summer, on the Sabbath and festival days, 
from 74 o’clock in the evening till 3 o’clock in the morning. It cannot be taken in autumn 
and winter, except from Saturday, 84 o’clock in the evening, to Monday, 3 o’clock in the 
morning, and from Tuesday, 84 o'clock in the evening, to Wednesday, 3 o’clock in the 
morning. Each part of the meadow cannot be irrigated more than twice a week. The 
draughts of water cannot be taken, except by sluices of a regular legal head. Every one 
exercises his privilege most vigorously, and irrigates his land twice a week in spring and 
summer, and once a week in autumn and winter. The intervals are, therefore, three and a 
half days in spring and summer, and seven days in autumn and winter. The crops are 
abundant. In the valley of Ource, the meadows of Villette yield 6,750 kilograms of hay 
at the first cutting and 8,000 kilograms of aftermath, and this sells for-10 francs more than 
others. The meadows are preserved from inundations by dikes. ‘They irrigate in autumn 
and in the months of November and December, and during all winter. The frost of 
autumn and winter occasions them no trouble. But when the grass shoots, they carefully 
avoid irrigations in the time of frost. As the submersion is by means of sluices or feeders 
which bring on the water instantaneously, they do not fear to irrigate in March, when it 
does not freeze. This they continue during April and May, and do not cease until the grass 
is quite large, and there is danger that it may be lodged by the water on it. As they have 
the water at command, the intervals are irregular. They irrigate more or less abundantly, 
according to the degree of dryness that exists. In the winter they cannot keep it up con- 


IRRIGATION, 183 


tinuously ; in the spring, when the herbage is sprouting, they irrigate for some days, and 
then suspend, to recommence when it may be of advantage. They begin after haying, and 
continue till the crop of the aftermath. This meadow is very fertile. The mean crop is 
5,000 to 5,500 kilograms (54 to about 62 tons) a hectare (24 acres) for the crop, and 2,500 
kilograms (2$ tons) of aftermath of the first quality. The frequency of the irigations here 
does not alter the quality of the grass. : 

It is clear from the above that the order of the irrigation of meadows with porous subsoil 
must be wholly different from that of impermeable ones; that the irrigations must be 
oftener renewed, (once a week, for example,) and, consequently, they may take place twenty 
times in the seasons of spring and summer. : 

When a meadow is accustomed to frequent irrigations, they must be kept up till haying, 
or the grass fed by water (as the farmers say) quickly withers, and cannot reach maturity. 
One case is mentioned of a whole crop lost by a suspension of irrigations for five or six days. 

When, in a meadow with a porous subsoil, the irrigations are rarely renewed, they absorb 
much more water than otherwise. This must be the case, as the fissures of a dry soil, and 
the mole and mive holes, conduct the water to the subsoil, which absorbs it. It is very 
important, therefore, not to allow too long intervals of the irrigations. 

Of the quantity of water necessary to a hectare, (24 acres,) M. Nadault de Buffon gives 9,600 
cubic meters for spring irrigations. ; 

There are also meadows, with a subsoil and soil of clay, which can do without irrigation. 
Such are some in Bray of Normandy, composed of clayey or clay-sandy soils, which are very 
fertile. So, too, those on the waters of the Auge, and very little is required in the pastures 
of Orne and the Sarthe. This great vigor of the vegetation is not to be attributed to the 
moist climate of Normandy, for the chalky meadows of the same country require most 
abundant watering. 

Almost all the meadows of the Higher Seine are of this kind. Let us try to determine the 
quantity of water absorbed in each kind of soil by regular ixrigations, assuming that the 
rotation of the irrigations is so fixed that the ground is never wholly dry. 

Meadows with a clayey soil and subsoil.—The lias meadows of the Higher Seine are never 
irrigated at regular intervals. The watering is irregular, when it is done with rain-water ; 
it is continued with the water of springs or small streams. In determining the quantity of 
water used, one of the best meadows is selected. In this meadow, near Avallon, of nine 
hectares, the delivery of water is 1.37-100 litre per second, and the quantity of water used 
by these nine hectares during four months of spring and summer, or 10,400,000 seconds, is 
14,248 cubic meters, or, per hectare, 1,583 cubic meters. Divided into six intermitied 
irrigattons, it gives 264 cubic meters per hectare. 

M. Rozat de Mandres found that a good irrigation of meadows of green grit could be had 
with a bed of water varying from 0.0278-10000 meter to 0.031115-100000 meter in thickness. 

Meadows with a porous subsoil.—The irrigations on these meadows are very irregular, and no 
estimates have been procured. In Normandy, on the river Arve, with few springs, its mean 
delivery in the warm season is three meters per second, and it irrigates 1,000 hectares. 

Spring and summer irrigations.—These last twenty-two weeks, and absorb the whole river for 
sixty-nine hours a week; thus there are 16,394,400 cubic meters of water used. Hach por- 
tion may have two irrigations a week, in all forty-four irrigations in spring and summer. 
Each of the 1,000 hectares is then irrigated, and covered at each irrigation with a quantity 
of water expressed by 16.394400-44000 = 372 cubic meters. 

From the excess of the irrigations of the valley of the Arve, the soil is always moist, 
even at haying, so that the first irrigation of spring does not use much more water than the 
others. 

Tt is a fact which seems to follow from the whole of these experiences, and justified by 
reasoning, that in a meadow irrigated sufficiently, and which is kept in a state of freshness, 
so that the heat will not produce any fissure, the quantity of water used at each irrigation, 
excepting the first one of spring, ought not to vary much, whatever be the nature of the 
subsoil. 

Tn fact the surface of a meadow is too compact, too little movable for the action of the 
subsoil to make itself felt with much energy on wat@ coming in large quantity, and which 
only, so to speak, glides upon the surface. Thus it is seen above, that the quantity dis- 
pensed by each irrigation per hectare varies from 278 cubic meters (Experiences of M. de 
Rozat) to 372, (Irrigation of the Arve.) 

M. Nadault de Buffon admits that a moderate irrigation requires only 400 cubic meters 
per hectare ; the number of irrigations varies greatly, as above shown, by irrigations of rain- 
water on liassic meadows; and the experiences of M. Rozat, that 6 irrigations suffice for two 
cuttings of clayey meadows, while in fact 44 at the same time are given in the porous valley 
of the Arve. . 

Indeed, from the observations of M. Nadault, 20 irrigations in porous soils produce a 
better effect, and ought to be regarded as the best limit in Central France. 
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The following summary presents a comparative view of the subject : 


| S Bee 

Volume of water used. on na 

f.5& 

ure of il of No. ofiri-| 335 4 
Nature of the soil of the meadows. By irrigation| By each of| gations, £ g) I 5 @ 
of the 1st} the other a 5 S we 
of June. | irrigations. BS e 3s 
Meadows with clayey subsoil..-------- 2,000 400 6 4,000 
Granitic m@adows.------------------ 2,000 400 20 9,600 

Meadows with porous subsoil—bottoms 

of valleys .-.---- -------«2------- 2,000 400 20 9,600 


The quantity of water, then, necessary for clayey meadows at the maximum, is two-fifths 
of that necessary for other meadows. 

In general the quantity necessary for the irrigation of a clayey meadow during a dry season 
is between 0. and 4,000 cubic meters. 

The maximum of M. Nadault (15,000 cubic meters) is much exceeded, as he himself 
admits, and says that these excessive irrigations must destroy the meadows where they are 
used. But M. de Foltz does not agree to this, as according to him those meadows which 
have been subjected to a continuous irrigation of 70 to 100 litres per second and perhectare 
give in three cuttings 7,500 kilograms of excellent hay. 

Nor is all the water absorbed. M. de Foltz states that the greater portion of it enters the 
Moselle by the drains, so that with a delivery of 12 meters per second the river is sufficient 
and more so for the irrigation of 830 hectares of grit meadows. Thus 14.50-100 litres are 
absorbed per second per hectare, allowing the river to be dry at the grit, but it is probable 
that itis not dry where it reaches that point. 

In the 20th volume of the second series of the Annales des Ponts, &c., there are some state- 
ment srespecting the various canals used for irrigation in the Arrondissement of Avignon. 

There are five of them: Canals of turbid water, derived from the Durance. 1. Canal de 
Cabedan Neuf et de Plan Oriental; 2. Canal Saint Julien; 3. Canal Crillon; 4. Canal de 
la Durancole, or the Hospices d’ Avignon ; 5. Canal of M. de Cambis. 

The Canal of St. Julien.—The supply canal is 2,400 meters from the bank of the Durance 
to the security dams. The maximum in the canal, from the Ist of April to the 5th of October, 
is 4.69-100 meters, viz: for St. Julien, 3.51-100 cubic meters ; for Cabedan, 1.18-100 meter. 

The length of the canal of St. Julien is: 


Meters 

From the inlet to the distribution sluices ..---...---- ..--« sexisenGopieccc ose eres 2,400 
Krom that-porni to) the wt omen Or Coul ONuee cae amiemmciser een saeciemreseleeee pees 6,800 
Thence to the Trench of Mourgon, at Caumont........-.----.--- @ eemeee urns cous 5,000 
Canal of Cabedan Vieux, from the dams of the Torrent of Coulon....... 2.222. .... 5,000 
Canal of Fugneirolles, on the right bank of the Coulon.. ce see ee. seeeee ween ce =. 3,000 
Totals coe some sashes eines ements SSa585 sesieine Bewitins sees wewesesermes 28,700 


The fall in profile of the canal of St. Julien is between 0.0003-10000 and 0.001-1000 
meter per meter. The quantity that can be watered in the communes of Cayaillon, Cheval, 
Blanc and Taillade, is 2,950 hectares, (7,375 acres.) 

The quantity annually irrigated is 1,890.50-100 hectares, (4,726.25-100 acres.) The 
number of persons having an interest in this canal of irrigation is 2,060. ‘The price of irvi- 
gation per annum is ten to twelve fraifics per hectare. 

pe fall in profile of the canal of Cabedan Neuf is from 0.00025-100000 to 0.001-1000 
meter. 


Meters. 
‘The lengthvof the’ canal of Cabedan Neuf issiccs. easecss ca coved. oeemecees eaeeee 19,700 
That ofthe Pian Oriental ...25. ccc cle Sil viouss eae eeeetenacweremceeamas vase 5,500 


The number of hectares in the two is 1,196.66-100, (2,930 acres,) which is divided among 
1,150 proprietors. The quantity of land irrigated in 1848 was 747.02-100 hectares, (1,367 
acres.) The price of irrigation 24.79-100 francs per hectare. 


— IRRIGATION. 185 


The canal of Crillon, in length 14,700 meters, is between the Durance and the Rhone. 
The fall in profile varies from 0. G002- 10000 to 0.0008-10000 meter per meter. It is also 
cut by three falls of six meters. The length of its distribution trenches is 14,000 meters. 
The legal delivery is two cubic meters; the actual delivery two to three meters. The sur- 
face irrigated is'650 hectares, (1,625 acres,) divided between 750 proprietors. The price of 
irrigation i is 24.44-100 francs per hectare. There are one-sixth gratuitous; another sixth 
only pay 17.58-100 francs. 

The canal of Durancole, or of the Hospices d’ Avignon : 


Meters. 

Length from the mill of Caumont to the canal of Hospices ...cee- eeeeee woven wEmone a OU 
Canal of Hospices from the inlet to the Rhone... coc cawcice cocces cere cece wane ccee 10,000 
* 17,000 


The number of proprictors- is 630. The price is for 385.50-100 hectares 14.05-100 
francs ; for 481 hectares 19.91-100 francs per hectare, and 352 hectares are gratuitous. 

Irrigations with clear water.—Canal of Vaucluse, & irrigati 
Vaucluse are very considerable. 


Hectares by | Hectares by 
water let| wheels. 


on. 
Branche del’Isle et Canal de Vaucluse... 22. wcccce ccccnc weccse 1438.00 10.00 
Branches de Velleron ce wcuncccsen cons ease nnns cows soccisasces 2050.00 11.50 
BSENCRCS CUUCIRNES coda canascnacs nann an Se BAER ee eee 74.00 2.50 
3562.00 24.00 


3,886.00 


The price of irrigation of the canal of Vaucluse is 3.50-100 francs per hectare. 


RECAPITULATION, 
Irrigations of turbid water. 
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Canal of Cabedan Neuf ........+6+- Socccaudoose 1.73 2.75 27.00. 1,150 1196.66 747.02 
Canal of St. Julien.......c.ceeece ABDC COCEARC Ob 1,73 4,69 11.00 2,060 3247.75 1890.50 
Canal.of CrilOn. sives evs aes cisco. saa felefape'stel ductors 2.00 4.69 23.44 750 2000.00 650.00 
Canal of Durancole...... Oecececcscccccecccecs 2.00 1.60 19.91 530 1118.50 840.00 
Canal of Mi de Cambis sic. sst <<jelsies\.c.nle/s\0\0 o's 0.c'e 2.00 1.62 23.44 4 1200.00 27.00 
Canal of Camprambaud ........c.e.cceceecscecs 2.00 0,07 12,92 95. 67.81 67.81 
Trrigations of clear water. 

Fountain of Vaucluse. ..+s<cscscccscccscccecees| 2.00 | 13,00 3,50 5,000 3586 .00 3586.00 
Communes de Silirtnezon et de edlamides Merete 2.00 | 13.00 4.65 55 184.27 103.20 
Projected canals. 

The Canal of the Association de I’Isle.......... 2,00 2.00 16.00 3,000 2500.00 | 2000,00 


5000.00 | 4000 00 


The Canal de Carpentras ..... Teovsesesccsccces| 400 4,00 25.00 7,000 
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The following results are also gathered from the same tables in detail: 
Irrigation by the waters of the Durance. 


el mF enti o 
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Total 41 days..| 0.34 6,266 240.00 2476.00 | 37.8 27.8 14.6 80.2 | 440.00 | 5902.00 


Mean 6.83.....| 0.0567 1,044 40.00 412.17 6.3 4.63 2.43 | 13.37 | 73.33 | 983.67 
we 


Irrigation of meadows by clear water. 


Total 21 days..| 0.17 2.811 | 171.00 | 1710.00] 14.3 | 11.6 4.4 | 30.3 | 200.00 | 2021.00 
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The quantity of water necessary for a hectare. —Association of the Canal of St. Julien.—The whole 
number of hectares is 2,950, requiring a little more than 0.85-100 litre per hectare. 

The relative value of the lands, irrigable or otherwise, is given as for the irrigable 15,000 
francs per hectare to 4,000 francs not so. Many of these canals ought, however, to irrigate a 
greater area of meadows. Thus the canal of Crillon, instead of 650 hectares, ought to water 
2,000 hectares. The canal of M. de Cambis, instead of 30, 1,000 hectares. 

The volumes from which these statements have been drawn contain likewise many other 
interesting remarks, but they would occupy more space than can be given to them. 

In Belgium the canals of irrigation are under the direction of the government, and the 
rules for their management, or Police des Irrigations, are very definite, as appears from 
some of the papers issuing from the Minister of the Interior. The minimum of the outlet 
flow in the Canal de Maestricht is given at two meters, ten centimes, (about as many yards.) 
When the water reaches to a centimeter the irrigation is suspended. 

In no country of Europe has irrigation, as an aid of agriculture, been carried forward on 
so extensive a scale, nor with better results, than in Italy. The whole of the plains of 
Lombardy and of Piedmont, as well as other portions of the present Sardinian realm, have 
been intersected and covered with canals of larger or smaller size, distributing feeders, and 
the different constructions necessary to render them effective. Men of science have been 
employed to determine the questions as to the amount of water required, and the mode 
of sending it out, so that the most economical use may be secured, while a sufficiency may 
at the same time be allowed, both to the great proprietors and to the small farmers. 
Their legislation is likewise regarded as the most complete for the purpose by all who have 
been commissioned by different governments to examine into this question. 

Fortunately we have the report of a full investigation into the whole subject from R. 
Baird Smith, esq., of the Royal Bengal Engineers, who was sent out to Italy by the East 
India Company to ascertain the character of the works constructed and the practical results, 
with reference to extensive comparison and improvements of the canals of irrigation in 
India. His work is contained in two volumes, octavo, with a large folio atlas, and is filled 
with a great variety of details which his peculiar facilities as an accredited agent connected 
with the English government enabled him to collect. It is, probably, hardly known in this 
country, never having been republished, and a summary of its facts may hence be read with 
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interest in connexion with these remarks. The author gives his information as he derived 
it by his visits in succession to the different portions of Italy. It will be seen by some of 
the statements that the Italian canals are not used exclusively for the pyrposes of irrigation. 
They also furnish means of transportation and travel, and often water power for carrying 
mills of various kinds, the tolls on which contribute to their support and give a revenue. 

Of the great canal of the Ticino, in Lombardy, Mr. Smith says, that it is an artificial 
river, constructed as early as the twelfth century, and bears onward a volume of water 
nearly equal to one thousand eight hundred cubic feet per second. This great mass of 
water has been spread over the surface of the country by a thousand channels, and has made 
the region through which it passes one of the richest and most densely populated the world 
has ever seen. 

The Cavo Marocca furnishes two hundred cubic feet of water per second. It is one hun- 
dred and fifty miles long, and its cost was £1,600 ($8,000) per mile; while the repairs and 
maintenance are about £20 to £25 ($100 to $125) per mile a year. The total superficial 
irrigated region here may be estimated at 2,500 square miles, or 1,750,000 acres. The 
slopes range from about five to twelve feet a mile; the velocity of the rivers is considerable ; 
the river beds are strong and compact, and, being of gravel and boulders, withstand all the 
erosive action of the waters. More than twenty-seven thousand cubic fcet are so discharged 
persecond. The irrigating season commences in March and terminates in September. The 
months when the water is in the greatest demartid are May, June, July, and August; the 
mean temperature is about 72° Fahrenheit, and the ordinary maximum 82° 32’. The 
mean height of the thermometer, when exposed to the sun, is 91° 47’. The average 
annual fall of rain is given as thirty-seven inches, of which twenty-eight inches fall during 
the seven irrigating months. There were seventy-one rainy days, allowing an average of 
four-sevenths of an inch a day. The number of days marked perfectly clear or cloudy was 
just double those on which rain fell. 

The date of the most ancient of the canals of Piedmont reaches back to the fourteenth 
century. The most active period of this canal system was in the feudal_eras of the four- 
teenth and fifteenth centuries. The energies, both of the State and of individual proprietors, 
have been brought out for these works of utility. At first the administration of them was 
rude and imperfect, especially as regards the distribution of the water. Every man supplied 
himself as he wished ; but about 1474 there was adopted a rude plan for measuring out the 
waters of the canal of Ivrea; and, since then, by slow and halting steps, the advances have 
gone forward till precision has been given by the adoption of a standard or metrical module, 
which is in general use at the present day. 

The canals of the Dora were constructed principally for the use of the royal domain ; that 
of the Veneria Reale, the most important of them, was made in 1750. It yields in summer 
seventy cubic feet of water per second ; its length is only eight miles, and it irrigates about 
five hundred acres of meadows. The charge for the water is from 2s. to 2s. 6d. (about forty 
or fifty cents) per acre. The canal of the Royal Park is two and a half miles long, and 
yields two hundred cubic feet of water per second. With it is connected a small canal of 
supply one mile in length, having ninety cubic feet per second. ‘The extent of the irriga- 
tion is two hundred and fifty acres. Another canal is that of Fiano ; its principal channel 
is ten miles long, with forty-eight cubic inches of water per second in summer, and twenty- 
four in winter ; and it waters nine hundred and fifty acres. A branch canal for the Veneria 
Reale, from the river Stura, is five miles long, with a summer volume of twelve cubic feet 
per second, and in winter eight cubic feet per second ; it waters two hundred acres. 

The first work of great importance in the irrigation system of Piedmont is the canal of 
Caluso, from the left bank of the Orco. It was begun in 1556, and completed in 1560, at 
which time the government became the proprietor. In 1760 two tunnels were made in 
connexion with it, one nearly 2,300, the other 2,400 feet long, with a common section of 
about eleven feet broad and twenty-seven feet high. In the beginning of the present cen- 
tury the discharge of the canal of Caluso was equal to 366.26 cubic feet per second, sufficient 
to irrigate 18,000 acres, if the waters were economized ; but it did not actually water more 
than 15,000 acres. It is twenty miles in length. Its mean breadth at the bottom is 
eighteen feet, at the surface of the water twenty-six feet ; its mean depth below the level 
of the country six and a half feet, giving an average depth of three and a half fect, and 
covering an area by its channel and banks of fifty-four and a quarter acres. The natural 
fall of the water being adopted gives it great irregularity. The fall of the channel is about 
338.08 feet; so that it has a general slope of nearly seventeen feet in a mile, which is 
ten times more than it ought to have, and the loss of power is equal to 10,000 horses. In 
the minor channels of more modern times the slope is only twenty-four to thirty inches per 
mile. There are on it not less than fifty-nine bridges, twenty-six aqueducts, and above 
36,000 feet of masonry revetment, besides planking. Its bed is paved with stone for more 
than 21,000 feet. Its average cost per mile was £1,700 (or $8,500.) Mr. Smith states, by 
way of comparison, that the Grand Canal of the Ganges, in India, with a volume nearly 
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twenty times as large, cost not half the amount ; and that the Western Jumna, with a dis- 
charge eight times as great, cost not more than one-cighth as much; while the Eastern 
Jumna, the most expensive of the canals of British India, with a volume twice as great, 
cost only one-third as much. The canal channel of Caluso is capable of carrying four hundred 
and seventy cubic feet per second, but the summer maximum is only four hundred and forty 
feet in the greatest heat. Not more than 349.35 cubic feet of this is secured for irrigation, 
the rest being lost by filtration, evaporation, &c. A cubic foot a second is capable of irri- 
gating 19.214-1000 acres, but actually waters only 17.955-1000 acres. The price of the 
water from 1760 to 1800 was about 2s, 10d. to 3s. 7d. (sixty to eighty cents) per acre; at 
present it is nearly 3s. (seventy-five cents) per acre. 

The length of the canals of the Dora, Stura, and Orco is forty-nine and a half miles. 
Their discharge in cubic feet per second is 769.5 The areas irrigated 19,855 acres. 

The canal of Ivrea, from the Dora Baltea, was begun in 1468, and then abandoned ‘in 
1564, and reopenedin 1654. It is 44.64-100 miles long. Itsgreatest mean breadth is 27.7 
feet, least mean breadth 17.68 feet. The slope of its bed is not less than four to five anda 
half feet per mile. It has a volume of seven hundred cubic feet per second in the season 
of summer irrigation, and in winter of two hundred and forty cubic feet per second. The 
arca of land which it irrigates is 30,000 acres, or at the rate of forty-two and two-thirds 
acres per cubic foot per second. The rice meadows are said to require double the quantity 
of the ordinary meadows. The average price of water is 8s. per acre for a cubic foot per 
second. From the main line there are a number of minor canals for distributing the water. 
Of these six give two hundred and seventy-two cubic feet per second, making in al) forty 
and a half miles long, with a greatest mean breadth of fifteen feet, and the least 7.07 feet. 
The channels from various springs which are feeders to the canal are fourteen and a half 
miles long ; so that, in all, the canal of Ivrea, with its branches and feedeyrs, is 99.64 miles 
long. The main line has twenty bridges in masonry, eight aqueducts and four escapes, and 
numerous irrigation outlets. Another, seventeen miles long, has twenty-three bridges and 
seven outlets; and the same constructions are found in the other branches and minor chan- 
nels—at least one bridge for a mile of channel, and generally more. 

The canal of Cigliano (from 1783 to 1790) is twenty miles long, fifteen to twenty six and 
a half feet broad; has a branch ten miles long, with a mean breadth of sixteen fect ; is four 
feet deep, and yields sixty cubic feet of water per second. On both there are fifty bridges and 
thirteen aqueducts, and the discharge is six hundred and fifty cubic feet per second, with an 
area of irrigation of 32,500 acres, equal to fifty acres per cubic foot. The price of water is 
8s. per acre, and for rice land 10s. to 16s. per acre. 

The Canal del Rotto, begun in 1400, is, in its main line, eight miles long, with a breadth 
of 24.18 and depth of 6.84 feet. It has two branches; the first is twenty-two and a half 
miles in length, with a mean breadth of eighteen feet, and a discharge of one hundred and 
twenty-two cubic feet per second; the other, (in 1838,) eighteen miles long, with a mean 
breadth of fourteen feet, and a volume of sixty cubic feet a second. The discharge of the 
main canal is six hundred cubic feet per second. The total area of irrigation is 25,000 acres, 
giving fifty-five acres for a cubic foot per second. The total discharge, therefore, of the 
canals of the Dora Battea per second is 2,600 cubic feet, and the area of irrigation amounts 
to 115,500 acres. 

Another canal of Piedmont is that of Gattinara, from the Sesia, eight miles long, with a 
volume of about one hundred cubic feet per second, and then dividing into two parts, the 
Gattinara and the Cavo; the length of the Gattinara in all being fifteen miles, with a mean 
breadth of twelve feet ; and of the Cavo seven and three-quarter miles, with a mean breadth 
of six and a quarter feet; thus giving a total length in all of twenty-two and three-quarter 
miles. The extent of land irrigated is about 4,500 acres, or at the rate of forty-five acres a 
cubic foot per second. The canal of Roggia and Mora (1481) has a total length of thirty- 
two and a half miles, with a. breadth of twenty to twenty-six feet, discharges four hundred 
and fifty to five hundred cubic feet per second, and irrigates 7,000 acres. A second Gatti- 
nara, its branch, is two and a half miles long, and waters 1,250 acres, the discharge being 
twenty-two and a half cubic feet per second. The canal of the Roggia Busca, in length 
eighteen miles, volume three hundred and fifty cubic feet per second, irrigates 6,915 acres, or 
one hundred and six acres per cubic foot. Its total length, with its branches, is thirty-nine 
and a quarter miles, with a main breadth of twenty feet; and its distribution channels are 
four to ten feet in width. The canal of Rizzo and Biraga is seventeen miles long, volume 
ninety cubic feet per second, irrigates 9,052.98 acres, or 100.6 acres per cubic foot per second. 
With its branches, its length is eighty-eightand a quarter miles. The canal of Sartirana has 
nineteen branches, sixty and a half miles long—the main being eighteen miles in length, 
discharging 220.38 cubic feet per second, and irrigating about 13,680 acres, or sixty-three acres 
per cubic foot. The price of water is nearly 20s. per acre. The whole series of the canals 
of the Sesia is two hundred and twenty-five and a half miles long, with six hundred and 
twenty-seven and a half cubic feet per second, and irrigating 41,333.78 acres. 
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Others mentioned are the canals of the Agogna, 13.73 miles long, volume two hundred 
and twenty-two cubic feet per second, irrigating 20,132.2 acres, or an average of 90.6 acres 
per cubic foot, at the rate of 7s. 9d. per acre; the canals from the Arbogna, thirteen and a 
quarter miles long, volume 18.02 cubic feet per second, at the rate of 14s. per acre; the 
canals of the Terdoppio, thirty-five miles long, volume 135.2 cubic feet per second, irrigating 
7,884.5 acres, being an average of 55.4 acres per cubic foot—the price of the water 12s. 9d. 
The sum total of the above minor streams is one hundred and twenty-six miles and a quarter 
long, watering 28,506.95 acres, with a volume of 375.54 cubic feet per second, thus giving 
seventy acres average per cubic foot, at 9s. per acre. Adding all its branches, the canals of 
the Sesia and branches give a total of three hundred and seventy-three miles in length, 
a volume of 1,003.42 cubic feet per second, with a surface irrigated of 71,090.28 acres, or 
68.6 acres per cubic foot. : : 

On the right bank of the Ticino are enumerated the canal of Langosio, twenty-seven miles 
long, with minor channels of forty-eight miles—total length seventy-five miles; having a 
discharge of 249.06 cubic feet per second, and an area of irrigation of 19,142.5 acres, or 
seventy-seven acres per cubic foot, at a price of 11s. per acre; the canal of Sforzesca, (begun 
in 1842,) its entire length thirty-seven miles, discharge 215.95 cubic feet per second, area of 
irrigation 14,878 acres, or sixty-nine acres per cubic foot, price of water 18s. per acre. There 
are also three others, respectively, three and a half, four and a quarter, and four and a half 
miles long, with volumes of 25.39, 114.32, and 24.90 cubic feet per second, irrigating 2,483, 
9,125, and 2,040 acres, or an average of 99.3, 80.4, 81.6 acres per cubic foot. From springs 
in the districts of Mortara and Noyara there are canals four hundred and sixty-seven and a 
half miles long, with a volume of seven hundred and eighty-eight cubic feet per second, 
and which water 52,500 acres. The canals of the Ticino are, therefore, equal to six hundred 
and twenty-seven and a quarter miles in length, and discharge 1,417.62 cubic feet per second, 
watering an area of 109,168 acres. : 

On the right bank of the Po are several canals: Ist. Of the Stura, (1678,) 9 miles long, 
with a mean breadth of 15 feet, a volume of 80 cubic feet per second. 2d. Di Bia, 8 miles 
long ; mean breadth, 18 feet. 3d. Naviglio di Bia, 20 miles long; mean breadth, 20 feet ; 
waters 5,500 acres; the price of the water is 3s. 6d. peracre. 4th. Of Pertusuta, 8 miles 
long, 15 feet broad ; volume, 96 cubic feet per second; waters 4,000 acres. 5th. Soprano, 
discharges 70 cubic feet per second. ‘There is likewise the canal of Charles Albert, from the 
Bormida. Its whole cost was £42,000, or £2,800 per mile. It is 15 mileslong, with amean 
breadth of 164 feet, and a depth of 6 feet from the surface of the soil. It discharges 80 
cubic feet per second, and the price of water is 9s. per acre. In the hilly region of 
Piedmont not less than 2,500 cubic feet of water per second are rendered available for irriga- 
tion, and the extent watered is 180,000 acres. ‘The whole irrigated region of Piedmont is 
1,500,000 acres; the amount of cultivated or cultured land in plain is 890,454 acres ; the 
total of actually irrigated land is 306,613 acres. The total quantity of water utilized in 
Piedmont is 8,290.54 cubic feet per second, aud the area is covered by a network of canals 
more than 1,200 miles long. 

The same great system of irrigation also prevails in Lombardy. The entire area of the 
country, including the province of Verona, contains 9,350 square miles, or 6,000,000 acres. 
Of this only 561 square miles is sterile. The areas of the basins and irrigating rivers include 
9,427 square miles, and the discharge of water is equal to 30,727.45 cubic feet per second. 
The water is in the greatest demand here from May to August, and the mean temperature is 
then 70° to 75° Fahrenheit, with a maximum of 85° to 90°. The annual fall of rain in 
the irrigated districts is 36 inches, or nearly 22 inches during the period of irrigation. Of 
the principal canals mentioned the following may be named: ‘ 

1. The Naviglio Grande, 31 miles long. It is subject to great irregularities. The breadth 
varies from 75 to 160 feet ; its depth 44 to 15 feet. In the first portion of 9§ miles, the 
slope is from 3.75 to 7.75 feet in a mile; in the second, of 144 miles, its breadth is from 60 
to 80 feet, depth 3.25 to 3.75 feet, with aslope of from 1 to 5.7 feet per mile. The last portion, 
of 7 miles, has a breadth of from 40 to 50 feet, a depth of 3.84 to 8.16 feet, with a slope 
of 2.84 fect per mile. The total fall in 31:02 miles is 108.03 feet, or an average of 3.05 
feet permile. 2. The great dam of the Paladella is 918.47 feet long, and 31 to 58.33 feet 
broad, except 120 feet, which is only 7.84 fect broad. The canal has 6 weirs, 12 escapes, 
with 185 sluices of from 24 to 2% feet breadth. The discharge is 1,851 cubie feet of water 
per second. The loss on the whole canal is 158.25 cubic feet per second, or nearly 5 cubic 
feet per second ina mile. The area irrigated by it is 93,440 acres in summer, and 1.750 in 
winter; so that the summer irrigation is 61.8 acres per cubic foot. The price of the water 
for the summer is 4s, to 4s. 3d.; in winter 17s. per acre. 3. The canal of Bereguardo is 
11.35 miles long, with a fall, including its locks, of 88.66 feet. Ithasa mean breadth of 35 
feet, its breadth varying to 40 or 45 feet. The height of the water is from 5.76 feet in summer 
to 3.84 feet in winter. The quantity of water discharged is 156 cubic feet per second, distri- 
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buted from 18 outlets; 12 of which absorb 76.35 cubic feet, and 6 others 79.65 cubic feet 
per second. It irrigates 10,400 acres, at the rate of 66.6 acres per cubic foot, or, in winter, 
of 138 cubic feet per second. 4. The canal of Pavia discharges 215 cubic feet per second, 
being 20.7 miles long, with a fall, including locks, of 184.05 fect. Its breadth at the water 
line is 35.36 ; at the level of the top of the banks, 38 feet. Its cost was £296,875, or £14,800 
per mile. The extent of its irrigation in summer is 9,550 acres, or 69 acres per cubic foot ; 
and in winter 294 acres, or 1.3 acres per cubic foot. 

Of the canals from the other streams of the Milanese, that from the Olona irrigates 2,395 acres 
in summer and 50 acres in winter; from the Lambro 15,286 acres in summer, 350 in winter ; 
from other streams, 2,000 acres in summer, 250 in winter. The canals of the Ticino, &c., 
are 62 miles long, with 163 irrigating outlets, a discharge of 2,460 cubic feet per second, 
and the area of irrigation 131,571 acres, or 70.4 acres per cubic foot. 

The canals of the Adda are: 

1. The canal of Muza, 37.37 miles long, with a fall of 227.89 feet, or of 64 feet per mile. 
Its discharge of water is 2,175 cubic feet per second ; of which 477 cubic feet per second is 
lost. by evaporation, equal to 134 cubicfeet per mile. The distribution is by 75 outlets, and 
the price per acre is only 3d. The area irrigated is 182,500 acres, or 89.9 acres per cubic 
foot. Besides, in winter, there are also 2,750 acres of winter meadow, at the rate of 1.27 
acres per cubic foot. Mr. Smith compares with this the canal of Jumna, whose volume is 
equal to the Muza, and which is ten times as long, and has an irrigation area five times as 
large, with 670 outlets; also the Ganges canal, three times the volume of the Muza; its 
area of irrigation eight times as large, and thirty times as long. 2. The canal of Martesana 
is 20.66 miles long, with a fall of 54°93 feet, or 2.03 feet per mile, discharging in summer 
843 cubic feet per second, and in winter 6874 cubic feet. The wastage is 105 cubic feet per 
second, leaving 738 cubic feet per second for use. The canal Martesana, combined with the 
Naviglio Interao, has a discharge of 876 cubic feet per second, am@l irrigates in summer 
58,900 acres, and in winter 1,150 acres; or in summer 67.2 acres per cubic foot, and in 
winter 1.3 acre per cubic foot. The price of the water in summer is 3s. 6d. per cubic foot. 
The total amount of irrigation in the Milanese, in summer, is 470,971 acres; in winter, 
7,837 acres. The whole cultivable area is 520,000 acres; so that nine-tenths of this culti- 
vable area is irrigated. 

The canals of the Adda, in Lombardy, also deserve notice. The total volume of water 
from these is 3,633 cubic feet per second. -The area of irrigation in summer is 241,400 
acres, or 75.55 acres per cubic foot. On the left bank of the Adda and right bank of the 
Oglio are the canal of Adda, with a discharge of 414 cubic feet per second, irrigating 38,000 
acres, or 92.7 acres per cubic foot; the Brembo, with a volume of 296 cubic feet per second, 
watering an area of 27,425 acres, or 91.45 acres per cubic foot; and the Seria, with a volume 
of 501 cubic feet per second, irrigating 44,200 acres, at an average rate per cubic foot of 
88.2 acres. The Oglio has a volume of 1,3724 cubic feet per second, and an area of irriga- 
tion of 142,500 acres, equal to 101.3 acres per cubic foot—giving for the above, on the left 
bank of the Adda and right bank of the Oglio, a total area of 291,779 acres. The whole 
cultivable area of this district is 1,400,000 acres; so that one-fifth of this is irrigated. 

On the left bank of the Oglio, the canal of Oglio, with a volume of 1,5224 cubic feet per 
second, irrigates 136,432 acres, or 89.04 acres per cubic foot ; the canal of Mella, discharging 
429 cubic feet per second, irrigates 36,300 acres, being 85.1 acres per cubic foot ; that of the 
Chisio, with a volume of 828 cubic feet per second, irrigates 72,750 acres, being 90.4 acres 
per cubic foot; the Fossa di Pozzolo of the Mincio, with a volume of 510 cubic feet per 
second, waters 20,500 acres, averaging 40.2 acres per cubic foot. The small rivers also 
irrigate 8,000 or 9,000 acres more. These give a total of 298,542 acres. The whole culti- 
vable area of this district is 1,953,973 acres, about one-tenth of which is thus irrigated. 
The sum, therefore, of the statement for Lombardy, is a total area of 6,500,000 acres, of 
which there are irrigated in summer 1,061,292 acres, in winter 12,837 acres; in all, 
1,074,129 acres, or about one-sixth of the whole, or one-fifth of the productive, area. The 
great government canals in Lombardy are 133 miles long. Besides the main lines there are 
353 branches, and probably a network of 3,550 miles. East of the Adda they reach 700 or 
800 miles; thus making the entire length of the canals of Lombardy 4,500 miles. The 
discharge of water amounts to 15,118 cubic feet per second, while the whole amount of the 
discharge of rivers, &c., is 30,000 cubic feet per second.. In the entire valley of the Po, 
Piedmont and Lombardy, there is an extent of irrigation of 1,600,000 acres, or nearly 
24,000 cubic feet per second, at £250 per cubic foot, giving, as stated, an increased rental 
of £830,000 per annum. This detailed view of the canals of Piedmont and Lombardy will 
serve to show to what a wide extent irrigation was carried at the time of the examination. 
It is not improbable that since then the system has been still further developed. 

Besides the canals from rivers, there are likewise channels of irrigation derived from 
fontanellt, or irrigating springs. One of these, about two miles from Milan, has a head 
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formed by an excavation 200 feet long, 100 feet wide, and 8 feet deep. The water-bearing 
stratum is here reached, and there are no less than 42 separate springs, each enclosed in its 
separate case, throwing their small supplies into the main reservoir. The united discharge is 
12 cubic feet per second ; and it is worth £4,000, or $20,000. Some of the wooden tubes are 
eight feet in diameter ; and to sink them twelve feet in hard gravelly soil required five 
months’ daily labor. One flows half a mile, reaches an ordinary surface, and then irrigates 
30 acres of fine marcite or winter meadows; ten cubic feet are left for use at lower levels. 
The spring is an ordinary one, and one-seventh of the water is lost by absorption and 
evaporation. 

Té is to Italy that other European governments seem to have turned their attention for 
information on a variety of questions that need to be answered in carrying out any extensive 
system of irrigation. Existing, and undergoing modifications for so many centuries, the 
bearings of its various relations are there understood. Numerous volumes are mentioned 
as having been published on particular portions of the subject. It early became a matter 
of no little interest in conducting these operations to fix the principles on which the distri- 
bution of water might be conducted, so that the rights of every one entitled to a share 
might be equitably adjusted. Regulations of various kinds, of course, had to be adopted. 

One of these points was to settle the unit of measure. This is called the modulo or module, 
in Sardinia; in Modena, the macina; the ruota, in Piedmont; and rodigine, in Lombardy ; 
also sometimes the oncia. It is ‘‘ that quantity of water which, under‘simple pressure and 
with a free fall, issues from a rectangular quadrilateral opening, so placed that two of its 
sides shall be vertical. The outlet shall have the breadth of two decimeters (7.874-1000 
inches) and a height of two decimeters. It shall be opened in a thin wall (plate or parete) 
against which the water stands, with its upper surface perfectly free, at a constant height 
of four decimeters (15.748-1000 inches) above the lower edge of the outlet.’’ This is the 
standard module. The macina of Modena is that quantity of water which is sufficient to 
turn the wheel of a corn-mill. In Parma the outlet is usually 12 inches in height and 9 
in breadth. The ruota of Piedmont and rodigine of Lombardy will discharge nearly twelve 
cubic feet per second. The oncia is in height 6.72 inches, breadth 5.04 inches, having a 
pressure of 3.36 inches, and discharges 0.85 cubic feet per second. The discharge of the 
modulo, the height, breadth, and head of pressure above the upper edge of the outlet, being 
each equal to 7.874 inches, is 2.04 cubic feet per second, the only varying dimension being 
the breadth, according to the number of the modules included. Thus two modules have 
a breadth of 15.748 inches; three modules, 23.622; and soon. Many problems are given 
for the application of these measures in the varying circumstances in which the use of wate1 
is required. 

The conditions essential to the practical working of a good system of measurement are 
thus stated by Brunacci, who is regarded as a high authority in these matters : 

‘«In order that the two orifices in two separate reservoirs, maintained constantly full, 
should discharge equal quantities of water in equal times, it is necessary, first, that the two 
orifices should have exactly the same area, the same form, and especially the same perimeter 
er circumference; second, that they should be placed at the same depth beneath the surface 
of the water; third, that the plates or partitions in which the orifices are cut should have 
the same thickness; fourth, that the water in both reservoirs should be equally calm or 
equally disturbed on its surface, or throughout its mass, in the vicinity of the orifices; fifth, 
that the directions in which the water passes through both orifices should be the same ; 
sixth, that the water, if not stagnant, should arrive at the orifices with the same velocity ; 
seventh, that the discharge of the water from the orifices should be equally free or equally 
checked: that is, if canals are attached to the outlets, they should have equal sections, 
slopes, or other conditions; eighth, that if the discharge is made in water the result should 
be the same.”’ E 

The results sought to be obtained are the following: ‘‘ L. That, wherever placed, outlets 
nominally of equal discharge should always furnish, in given times, exactly the same 
quantities of water. 2. That the discharges should be equal, however the level of the canal 
of supply may vary. 3. The measuring apparatus should be so constructed as to render it 
impossible for its proprietors, or any other person whatsoever, to alter in any way its dis- 
charge, without leaving traces of such attempts easy to be recognized. 4. That the manner 
of working the apparatus should be so simple as to require no more than the most ordinary 
intelligence on the part of the officials intrusted with its regulation, so as to avoid all risk of 
its being injured either by their awkwardness or ignorance. 5. That no calculation should 
be necessary in regulating its discharges; but when alterations in the quantity of water 
were necessary they should be made at once by the mere adjustment of the measuring 
apparatus. 6. The apparatus should occupy but a limited space, so as to admit of its being 
applied in all localities. 7. The normal discharge, or unity of measure, being once deter- 
mined, the apparatus ought to be so constructed as to insure constancy of volume from 
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“These seven conditions being exactly fulfilled, the problem of a measure of water per- 
fectly adapted to the most extensively adopted system of irrigation will be solved ; and this 
the modulo magistrale of Milan has effected.’’ 

On investigating the phenomena attending the discharge of water under these circum 
stances, the early Italian experimentalists found : 

‘1, Thére was established between the two compartments of the reservoir a constant 
difference of level, and that this difference was proportionally greater, according as the 
opening of the discharge was less in comparison with that of the outlet. 2. That if, 
instead of maintaining the level of the water in the reservoir constant, it was subjected to 
elevations and depressions, the variations corresponding to these were found to continue pro- 
portional to the heights respectively for a given condition of the orifices of discharge and 
communication; or, in other words, if, when the level in the reservoir was maintained con- 
stant, the heights of water in the two compartments were to each other as three to one; 
then a depression of the level of the first compartment to the extent of say three feet would 
produce in the second a depression of one foot—eighteen inches in the first, six inches in 
the second, and soon. 3. That this principle was not affected by the employment of two 
or more partitions—i. e., the same relative proportion was maintained between the varia- 
tions of level and the original heights of water in the first and last compartments whatever 
addition was made to the number of the immediate diaphragms.”’ 

“The oncia magistrale, or unit of measure, (as in the case of the modulo, though with 
slight variations of figures,) is that quantity of water which flows freely, or under the sole 
influence of pressure, through a regular opening haying a uniform height of four local inches, 
(7.86 English inches,) a breadth of three local inches, (4.12 English inches,) and a constant 
pressure of two local inches (3.93 English inches) above the upper edge of the outlet. When 
several water inches are to be discharged by one outlet, the breadth only varies three local 
linear inches (4.12 English inches) for each additional water inch, the pressure remaining 
constant. Horary rotation is also adopted for the measurement of water in some cases. 
This varies between seven and sixteen days, rarely, except in the case of rice irrigation, fall- 
ing below the former or passing beyond the latter amount. Numerous specific rules and 
problems are given, illustrating the application of the standard, according to the exigencies 
supposed, by means of which all the questions arising in irrigation may easily be deter- 
mined. 

‘‘No Italian sluice is ordinarily more than about four feet in width, the depth being 
variable, dependent on the maximum supply, rarely, however, more than five feet. One 
man, in a few minutes, opens a gate which carries 500 cubic feet of water per second. In 
the construction of their canals, the Piedmontese employ artificial stones, called prisme, 
which are prismatic masses of conglomerate, made of hydraulic lime and small gravel, the 
masses so made being three feet long, the side of an equilateral triangle forming the prism, 
being 15 inches.’’ 

In the arrangements respecting the use of the water, the government disposed of the 
absolute property to the proprietors of the soil. This had a beneficial effect, as there was 
an inducement to invest money in such purchases. ‘‘As soon as the water passed beyond 
the banks of the government canal, the purchasers had unrestricted liberty to dispose of it; 
the dirotto di acquedotto (or right of passage) secured to every proprietor of water the 
power of conveying his channel, under certain specified conditions, across all lands inter- 
vening between the main canal and his own property; and when the supply was greater 
than his immediate wants, he could dispose of the surplus to his neighbors. This covered 
the whole country with a network of small canals, which were rarely, perhaps, directly 
profitable to those who originally constructed them. The outlay was large, and, at first, 
the direct returns would hardly pay the interest on the capital. It is the indirect returns— 
the improvement of the soil and the power of bettering their cultivation—to which the 
proprietors look for compensation.’’ 

“Three kinds of lease are adopted by the proprietors. The first, called Afftto in denaro, 
is a money rent. This prevails on such large irrigated farms as require a constant superin- 
tendence of well-qualified men who have capital. The tenant pays a fixed sum annually, 
in one or more payments, and he is to make specified additions and improvements. Before 
he enters on his possession, an elaborate statistical survey is made, anda valuation of fix- 
tures, &c. This is called the Consegna, and in it every field is separately and minutely 
described—its position, the canals, &c., and the plantations are numbered tree by tree. At 
the close of the lease, which is from nine to eighteen years, if the plantations have decreased 
in value, the tenant is debited, if increased, credited. A new survey is now made, called a 
Fe-consegna. The two surveys are compared and a balance-sheet is struck, called Bilancio, and 
the tenant must pay or receive from his landlord, according to the state of the farm.’ 

“The second method is the Afitto a mezzadria, which is a division of profits of nearly equal 
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shares. The proprietor is to deliver over the farm in an efficient state for culture, at his 
Own expense carry on certain operations, such as planting trees or pruning them, laying 
out new plantations, breaking up lands, &c. The cultivator has to perform the whole labor, 
pay half the public burdens, supply half the wood for vineyards and half the seed, pay a 
certain rent for the house, supply small quantities of straw, and give his labor, when needed, 
at a certain rate fixed in the contract. The produce of the kitchen garden is the cultivator’s ; 
of the woods and meadows, the proprietor’s. The whole of the product is to be delivered at 
the proprictor’s granaries, where the cultivator is to receive credit for half the value, or the 
proportion agreed on. ; 

“The third method is the Afitto a grano, in which the cultivator is bound to deliver a fixed 
rate of wheat, from fourteen to twenty bushels per acre under cultivation. All the rest of 
the products of the soil is his own. The products of the plantations of vines, mulberries, 
&c., belong to the proprietor, who gives the cultivator credit for half the value. Two-thirds 
of the cultivated farm is generally devoted to wheat, while on the other third he raises 
Indian corn.”’ 

The principal revenue of the canals used for irrigation in Italy is not in the direct returns 
made for this application of the waters. The indirect returns, in the increased value of the 
crops, are of more material benefit. Some items as to the cost, expenditures, &c., in the 
case of the canals already mentioned, will show how this matter stands. The annual repairs 
of the canal of Caluso are about £300, and the salaries about £200, or-£25 per mile a year. 
The amount of expenditure for the canals of the Dora, Stura, and Orco is stated to be £692 ; 
of the net income, £1,571. The annual expenditures of the canal of the Ivrea are, for 
repairs, £1,291 13s., for salaries, £290; in all, £1,580. The total income is £6,000, leaving 
thus a net income of £4,420. The indirect returns are estimated at about £18,000 per 
annum. 

The income of the canal of Cigliano is £5,205 per annum ; the expenses £420, or £14 per 
mile. The indirect benefits are from £19,000 to £20,000 per annum. The annual income 
of the Cana] del Rotto is £5,000; its expenses £625, giving thus a net income of £4,375; 
while the indirect benefits are at least £15,000 per annum. ‘The annual income of the 
canals of the Dora Baltea is £14,000; its annual costs £2,625. The indirect returns are 
£69,800. The revenue of the canal of Gattinara is from £3,000 to £3,500 per annum; of 
the Roggia Mora, with its branch, £1,000 to £1,250 per annum. The annual income of the 
canal of the Sartirana is £3,500. The indirect return of the canal of the Sesia and its 
branches is £42,734. The net revenue of the canal of Sforzesca is £1,500 per annum. Tho 
revenue of the canals from springs in Novara and Mortara is stated to be £30,000 per 
annum. ‘The annual indirect returns of the canals of the Ticino are £60,001. The net 
revente of the Naviglio di Bia, which cost £1,000 per mile, is £550 per annum ; that of the 
Piusula £625. 

The addition to the rental of the Piedmont canals is estimated to be £296,000, with 
direct returns also of £25,000; and so of Lombardy. While the government revenue from 
the Naviglio Grande is only £1,796 15s., the addition to the rental of landed proprietors by 
means of it, in irrigation, is given at £60,000 per annum. ‘The annual expenditure of the 
canal of Bereguardo is £1,700; the income, direct or indirect, is not mentioned ; but as it 
waters some 10,400 acres, it is no doubt considerable. The canat of Pavia cost £296,875, 
or £14,800 per mile; its income is £3,000, and the cost of repairs, &c., as reported, was 
£1,400, yielding in direct returns only the half of one per cent. The annuak direct returns 
of the canals of the Ticino, &c., are large, viz: £84,078. 

The canals of the Adda are stated to add £140,000 per annum to the agricultural rental, 
while those of the Oglio give a similar addition of £150,600 per annum. 

The whole annual increase throughout the Milanese, by means of’ these canals of irriga- 
tion, is £270,000, and in the other provinces £290,000, making £560,000, which repre- 
sents a capital of £14,000,000.- In 700 years the expenditure has been £40,000,000 for 
1,900,000 acres, and in the entire valley of the Po, Piedmont, and Lombarby, there has 
been an increased rental of £830,000 per annum. 

The results herein stated-are, of course, more or less defective, being based on reports of 
different years; but, from the whole investigation, the conclusion must be drawn that, 
though admitting of increase, the canals of irrigation have been of immense benefit to 
those regions where they have been carried into successful operation. Another fact evincing 
this is the comparative increase of population in the irrigated districts. Thus, while the 
population of the irrigated districts of Piedmont averaged but 269.5 per square mile, and 
of the unirrigated 313.26 per square mile, the progressive: increase in the twelve years be- 
tween 1819 and 1832 is, for the irrigated districts, an average of 0.278 per cent., while for 
the unirrigated districts it is only 0.174 per cent. 

The effect of irrigation ‘in Italy is seen in its application to cultivated lands bearing crops 
of grain; but the information in respect to meadow lands is the most full. These are 
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divided into two classes, permanent and temporary, or such as are introduced into the 
rotation of crops in their place. ‘Lhe permanent meadows are of two kinds, viz: summer 
and winter. The permanent summer meadows are under irrigation from the end of March 
to the middle of September. For permanent or temporary summer meadows the general 
principles here practiced are few and simple : 

‘1. It is essential that the surface shall readily receive the water from the main chan- 
nel. This is effected by taking advantage of the natural inequalities, so as to deliver the 
water from the culminating line. These are to be lowered or raised as needed. In one 
place, near Milan, over an extensive area, the excavation and raising the ground ranges 
from three to five feet. 2. The water must be spread in a thin uniform sheet over the 
surface. This is secured by gently inclined planes of the soil. These planes or beds, (ala,) 
in light and absorptive lands, are from 25 to 30 feet broad; in heavy and retentive 
soil, eight or ten times this breadth. In Lodi the breadth in the direction of the slope 
is 140 meters, or nearly 460 feet, and the length across the slope 180 meters, or 590 
feet, so that each bed is thus eight English acres. To each there is a main irrigating 
channel three feet wide. In summer meadows it is not usual to have minor chan- 
nels, unless special circumstances require them. The slope to the meadow surface, when 
practicable, is two-tenths per 100, or three inches in each 100 feet English. 3. There 
must be ready means of drainage to prevent stagnation. For this purpose there is a_ 
drainage channel along the base of the slope parallel to the main irrigating channel, 
and thus the surplus water is collected and carried off, or rendered available at a lower 
level. These drainage or surplus waters are regarded as the most important. As they pass 
over rich lands, they become charged with fertilizing matter. Their temperature is also 
higher, and they thus prove a powerful stimulant for the grass. The divisions should cor- 
respond to the general features of the face of the country in their slope. In Italy they run 
from north to south, and the irrigating channels from east to west. In reference to the 
produce, these meadows are cut thrice in the year. The first cutting is in May, and is 
called Maygengo; the second is in July—the Agostano; the third at the end of August or 
the beginning of September—Terzuolo. The grass after this, called Quartirola, is given up 
to pasturage to the end of autumn. In some cases, however, there are four crops.”’ 

The total crop of hay in the three cuttings is given as 56.775-1000 cwt. per acre. 

‘‘On the temporary summer meadows there is usually a rotation of five years, viz: first 
year, wheat, which is cut in the middle of July, grass seed being sown with the wheat ; 
second, third, and fourth, meadow under irrigation and abundantiy manured ; fifth, Indian 
corn or flax. After the flax is cut, at the end of June, millet is sown, which ripens at the 
end of October.”’ 

- As to the quantity of water to be given meadow land, there are three ways of estimating 
it: ‘1, by the volume of water in the continual discharge required for a given area of 
land; 2, by the entire depth of the water spread over the soil at each watering, or during 
the whole season of irrigation; 3, by the total cubic contents of the mass of water em- 
ployed.”’ 

‘‘ According to De Rigi, an eminent authority, the continued discharge of a cubic foot 
per second is enough to irrigate four acres in 24 hours. Hence, as the total volume in this 
time is.equal to 86,400 cubic inches, and the area 174,240 square feet, a stratum of water 
six inches deep was spread over the meadow. In 14 days’ rotation, therefore, a discharge 
of a cubic foot per second would irrigate 48 acres, there being 12 periods of fourteen days 
in the whole-:season of summer irrigation. This is true if the whole of the water is ab- 
sorbed by the soil; but this is not the case. The absorption in each watering is from one- 
half to one-third of the entire quantity. Hence, allowing one-half of it, one-half of one 
cubic foot per second would answer for 48 acres. The irrigating power of any given quan- 
tity of water is held to be equal to twice the area watered in the first application of the water. 
Therefore, one cubie foot of water would irrigate 96 acres of permanent or temporary 
meadows; or, one cubic foot is sufficient for the irrigation in the ordinary rotation of 38 
acres.anly ; or, if we take into the account the surplus water, twice this quantity, and so 
76 acres in the whole.”’ 

““Todini, who is high authority, says that a mass of water equal to 35,000 cubic feet is 
enough for an area of 107,100 square feet, with a stratum of three and a half inches at 
each watering, or a power of cubic feet equal to about 96 acres. ° The conclusion, therefore, 
is safe that a stratum four inches deep, leaying half the water in the soil and the other half 
heing carried off for further use, will answer. Of course, a variety of soil will make a 
difference. The soil of Italy is sometimes of alight sandy nature; in other places dense 
clay; and elsewhere gravel also; but generally it is light and fertile where the water is 
used. In the Mortara and Vignano districts the soil was arid; or when heavy, retaining 
‘water and forming pestilential marshes, almost waste. There was no regular culture; the 
population was scanty and poor, and their industry and internal commerce languishing. 
Now, as irrigated, it has become richly productive and one of the most densely populated 
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regions in Europe. Instead of arid wastes and great marshes, cornfields, green meadows, 
or rice grounds are seen.’’ 

“The Marcie, or winter meadow irrigation, is an interesting branch of this subject in 
Italy. The winter irrigation of Italy is from 12,000 to 15,000 acres. The right to water 
for it begins on the 8th of September and ends on the 25th of M@ch. There must be an 
entire command over the water to be successful, as irrigation at intermissions will not 
answer. ‘The only suspension is when the grass is cut. The water must be of as high a 
temperature as possible. On the 14th of February, 1822, Signor Berra, in his work on the 
subject, gives it as +10.5 Reaumur, while the general temperature of canals is about —1.5 
Reaumur, a difference of 27°Fahrenheit.”’ 

In the marcite, or winter meadows, the land is disposed in a series of small ridges or 
valleys. On the crest is a small channel, supplied with water from the irrigation main. 
The water pours over the spaces (ale or wings) in a thin and constantly moving veil. 
It is received into the drainage canals which are formed at the bottoms of the little 
valleys, and is carried away and, at a lower level, gathered into the general watercourse 
to become further available in the irrigation of other fields: The slopes or wings are 
generally about 30 feet broad in the centre, 10 or 12 feet high, and raised at the crest 
12 inches, having a breadth there of about 3 feet. These are the general proportions, 
though they vary sometimes as to height and breadth. The earth from the irrigating 
or drainage channels is spread over the slopes or planes with great dexterity, so as 
to give them the requisite slope; and when this is done they are ready for irrigation. 
Another ploughing and harrowing is given, and the land is left untouched till the end of 
February. The sowing is in April. The small drainage channels are not made till after 
the seed is sown, when they are easily made, as they are only nine inches broad and six 
inches deep. The outlay for winter meadows is estimated at £3 7s. 6d. (about $16 or $17) 
peracre. The quantity of water required is very great. One cubic foot per second is only 
enough for three and a half acres. If the meadow is seven acres there is needed six cubic 
feet per second, of which the surplus is four and a half feet, so that one and a half feet is 
absorbed. The constant passage of the water over the roots of the grass stimulates the 
growth; the moving mass also carries over a rich portion of the humus of the soil, so that 
it is an exhaustive process, and this renders it necessary to manure the marcite meadows, 
which is usually done twice a year. Five crops of grass are generally obtained on them in a 
year. To prepare them costs £10 or £12 ($50 or $60) per acre; and, in some cases, the 
expense rises to £40 or £50 peracre. The net value of the annual produce per acre is 
about £6 ($30). The yield per annum is given as being— 


Cwt. 
Roxie Arse Cutting, IN February. , cwswesc mone soeclcses cocclec sews BACHE PASS 84 
Rompe secone cutie, March to ppril. . 2... cewcccne cascccncst ccce'scsssecnue 126 
Forthe third cutting, Aprilito May... 2... ..csccccces one pe ene claw es . 1Bi25 
Hormene iGuitueeiintne 7s MAY tO-pULy cans socw es rece cons ones secinice coesiscwices GS 
Horthe mith cutting, duly to September... oe ose cae coon ost wane onan een ann 63 

479.75 


or nearly 24 tons of grass hay. 

Others, near Milan, give twice this quantity, as they are cut in November, January, 
March, and April. for stable feeding; and in June, July, and August give three crops of 
hay, with abundant pasturage for September. They thus give seven crops in a year, and 
the ordinary yield is 45 to 50 tons, with half as much more in remarkable cases. 'Thirty- 
five acres of the ordinary marcite meadows will yield a sufficient supply of hay for the 
maintenance during the year of 50 cows, stall fed, except in September and October, when 
they are turned out to pasture; 20 acres are enough to supply grass for seven months, and 
15 more for hay for the three winter months. The following is a statement of the expenses 
and returns, with the accruing profit of 50 cows on 20 acres, under treatment as marcite 
meadows : 


& 18. rd. 
F Stoo) 10 
TEXPeMses 2.2. cone cone cone eee ene conn ne een ene nne cere: sees 
Returns ....---- Saw essieasieacvianviccen eae cosinscion POCO I AE 
Total profits...--- .----- .----- --+- wore econ cuss eecwe - 222 19 8, about $1,115, 


xr £11 2s. 113d. (about $55 75) per acre. Should the proprietor not own the water, we 
aunt added £5, be $25, per acre, 7. e., $500, leaving $615 for the 20 acres, or $30 75 per 
acre profit. The produce of lands surrounding the irrigated lands is at the same time 
estimated at $6 40 per acre. The rent, therefore, from such irrigated lands is $24 35 per 
Xie ° . . . . : 
‘ A larger amount of water is, of course, required for the irrigation of rice in Italy. Accord- 
ing to the Italian authorities, one cubic foot per second is sufficient for the irrigation of from 
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35 to 40 acres of rice, being 45 to 50 cubic feet per acre. In the Milanese it is held that 
land under rice absorbs a stratum of water 47 inches deep every 24 hours, or almost two 
inches an hour. In Verona and Malta it is double this quantity; in the South of France 
0.663 of an inch. In the North’ of Italy and Centre of France the daily evaporation is 
between .78 and .117 @f an inch, while in the South, and with hot winds, it is between 
.156 and .196 of an inch. If the average daily loss by evaporation is .180 of an inch, we 
have for supplying the plants and loss of filtration a stratum .473 of an inch deep. Hence 
a continued discharge of 45 to 50 cubic inches of water per second is enough for one acre 
of rice land, supplying a daily stratum of a depth of between .62 and .68 inches. It has 
been found in Italy that a slightly increased velocity of water passing over a meadow under 
irrigation compensates for the deficiency of heat. In marcite meadows this is a considera- 
tion of importance, as the high temperature of the water and the peculiar disposition of the 
soil, with the results on the stream irrigating, seem to be the chief points in this kind of 
cultivation.. The snow does not lie on these fields, nor is the thin veil of water liable to 
freeze, unless the frosts are quite severe. 
, Situated as Italy is, and with such an extensive system of canals and channels for the 
distribution of water over the fields, the legislation in respect to irrigation is likewise a 
subject of interest. 
The early provisions of the law allowed any one who had a right to water ‘‘to carry it 
through the fields and farms of any individual, commune, or corporation, and also across 
the public roads;’’ likewise to ‘‘construct the canals or channels and other necessary works 
at the least possible inconvenience and injury to the proprietors of the farms, paying one- 
fourth more than the true value of the land occupied.’”’ But ‘‘ he must repair all damages 
caused by the works, according to the estimate of two practical men,”’ ‘‘ the compensation 
not to exceed twice the value of the property damaged.’’ He was further made ‘‘ to main- 
tain in efficient repair, and at his own expense, the bridges and drains required for the 
passage of the water, whether on farms or across the roads, so that these latter shall suffer 
no injury, especially in rainy weather.’”’ He could conduct the water above or below pre- 
vious canals, making new channels of brick and lime, sueh that ‘‘ the water flowing under 
shall not be mixed with that flowing over or within the pre-existing canals ;’’ which new 
channels he must maintain in such a manner ‘‘ that the proprictor of the water at the upper 
levels shall suffer no damage from the retlux of the same.’’ The water was to have ‘‘a free 
and unobstructed course.’’ The right of passage was thus guaranteed, and also the exercise 
of it restrained from being oppressive to individuals. In other words, the principles of the 
system, as it has gradually become developed, are now: 1. The right of passage; 2. The 
limitation of this right to lines which shall occasion the least inconvenience to others; 3. 
Payment for the land occupied a fraction above its true value, one-fourth generally; 4. 
Compensation for damages, which shall not exceed twice the true value of the damaged 
property; 5. An obligation on the proprietor of the water to keep the channel free of hin- 
drances to its flow. In the law of Verona ‘every inhabitant’ was at liberty to take as 
much water as he needed to irrigate his property, after having obtained a grant from the 
proper authority, on condition of inflicting no injury on those who hold older rights. He 
could also demand passage, &c., by paying for twice the land so occupied. This price was 
to be fixed by skillful men, chosen by the parties interested ; the payment to be made in 
advance, unless the proprietor, by special contract, chose to allow a delay. Omsuch con- 
ditions the sale of the land became obligatory, and was to be effected by a legal act. In 
case of a refusal, the magistrate (podesta) was to adopt compulsory measures to put him in 
possession, according to law. The possession thus obtained was held to be good and admis- 
sible as regarded the‘grantee. If the proprietor refused to receive the price so fixed, the 
money was then to be deposited with the authorities; and as soon as this was done the 
works could be begun. If there existed any difference as to the location of the channel, 
the professional men employed were to select that place which was the least injurious to the 
property. Similar regulations were made as to all disputes regarding channels previously 
sanctioned. In case of the intersection of another canal or water course, the passage was 
to be raade above or below the existing one by means of suitable works, and security for 
damages must be deposited before the canal or works were begun. In case this had been 
done the proprietor of the land could not hinder the execution of the works, but must lend 
all practicable assistance ; and the settlement for damages was to be made on the completion 
of the work. In case a new watercourse caused a marked decrease of the extent or value 
of the property, the party who claimed the right of passage was not only bound to pay for 
all injury as estimated, but also to purchase the entire property of the owner, if he desired 
it to be done. The provision of the payment in advance, and especially this latter stringent 
one, requiring the purchase of the entire property, was peculiar to the law of Verona. 
According to the law of Piedmont the compensation for soil is fixed at only one-eighth 
more than the true value. Proprietors of pre-existing canals are bound to permit their use 
for new supplies unless they can prove that it would be injurious to their interests to do so; 
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and all parties who avail themselves of the right of passage, but who neglect their duties, 
are to be fined ten crowns, besides damages. There are also numerous provisions as to the 
terms of grants and enforcement of rights, the measurement of water, the general adminis- 
tration and police for taking care of the canals, &c. ; likewise for the adjustment of disputes, 
repairs, enlargements, recovery of expenditure, &c. The whole subject has been most 
thoroughly studied and applied in minute detail. . It no doubt admits of improvement ; 
but, so far as appears from the statements, the legislation has not only been exact, but wise. 
Cazes are mentioned in which a wealthy litigious proprietor has sacrificed his interests for 
years rather than yield for the benefit of others; but this is no more than is found in every 
country, and in respect to every species of property. 

A complete sketch of Italian irrigation has been given, because, from its long existence 
and the accumulated experience by which, in a variety of particulars, it has enriched other 
countries, much may be learned even for our own, however differently situated. With a, 
full knowledge of what has been done elsewhere, we are better prepared to carry out any 
improvement ourselves. 

Before proceeding to sketch the progress of irrigation elsewhere, it may be well to glance 
at its success in India, as it was in this connexion the valuable information respecting 
Ttalian irrigation was brought out to the public, Captain R. Baird Smith, being relied upon 
for important details: ‘‘A system of irrigation is nowhere conducted on so grand a 
scale as in this part of the British empire. Some of the canals are like mighty rivers, 
and a vast extent of country receives the benefit of their waters for agricultural purposes. 
The first canal dates back to the fourteenth century. The principal canals in India are 
those on the river Jumna West, of the Eastern Jumna, of the Sutlej, and of the Ganges. 
The whole length of the main lines of the Western Jumna canal is 445 miles. The total 
area of the country traversed is 3,784,385 acres. Of this the irrigated portion is 859,902 
acres. In one district one-half, in another one-third, and in the great sterile tract of Hissar 
one-tenth is brought under the influence of the canals. These irrigated areas include all 
the villages using canal waters for different purposes; but of the land actually watered 
there are only 357,501 acres. The proportions of the irrigated area to the land actually 
watered in various districts are as 1 to 0.37, 1 to 0.4, 1 to 0.36, 1 to 0.49. The best watered 
district is the irrigated portion of. Hissar, the chief towns of which, in 1807, were lite- 
rally withougan inhabitant, and in which the canal has called forth an active and thriving 
peasantry. The entire cost, including repairs, of the Western Jumna canal was only 
£119,474. But not till 1833-34 did the income cover the expenditure. The amount of 
water rent from 1820 was £351,753. The gross value in 1837 and 1838 on irrigated 
lands—the greater part would have otherwise been wholly unproductive—as given for the 
crops of the rainy season, including sugar-cane, indigo, cotton, and rice, was £405,176; and 
for the crops of the cold season, as wheat, barley, &c., £957,000; in all, £1,461,276; so 
that nearly £1,500,000 was saved by the canal, of which one-tenth, or £150,000, was paid 
to the government as land rental; the remainder supported during a famine five hundred 
villages. The returns of 1837—’38 to the government covered the whole cost of the canal, 
and left a surplus of nearly £26,800. Including other returns, the account stood thus: the 
total expenditure was £353,660 16s.; the revenue amounted to £420,607 2s., leaving a sur- 
plus of £66,946 Gs. The annual increase of the land revenue due to the canals of the 
Western Jumna is stated to be £29,436, and there has been added to the direct canal reve- 
nue £60,000 per annum, leaving a net income of £43,000, which, on the capital invested, 
gave 36 per cent., The excess of population is likewise very great on the irrigated above 
the unirrigated, being two-fifths larger.’’ 

The Eastern Jumna has a system of distribution canals measuring 500 miles. The area 
of the land so watered is 160,000 acres. The proportion of the irrigated district to the unirri- 
gated is, for the unirrigated, -2,759,526 acres; irrigated, 421,875 acres; in particular dis- 
tricts being respectively 1 to 0.19, 1 to 0.11, 1 to 0.25. The proportion of the irrigated to 
the actually watered is, for the irrigated, 421,875 acres; for the actually watered, 106,705; 
and the proportion in certain districts is 1 to 0.2, 1 to 0.25, 1 to 0.32, or one-fifth, one- 
fourth, one-third of the total areas. The total annual revenue of water rent from 1836 to 
184647 was £109,316 6s. The gross value of the crops on irrigated land, which otherwise 
‘would have been unproductive, including the rain crops and those for the cold season, was 
£488,494 6s., almost half a million, of which one-tenth was government revenue. The total 
expenditure was £197,442. The annual increase of land revenue due to the Eastern Jumna 
canal is stated at £14,965. Adding to this the direct revenue of the canal, it is £27,000. 
The expenditure was £81,460; current expenses, £3,000; net annual income, £19,500; 
yielding thus, on the capital of £31,460, nearly 24 per cent. 

The Sutlej canal discharges a volume of 2,500 cubic feet a second, and waters an area of 
312,000 acres. Its effect. is shown in the increased land revenue of £24,321, or £33 per 
square mile. The direct returns were £55,521 on a capital laid out of £250,000, or 22 per 
cent. The total gross value of the crops from the irrigation was £1,488,500. 
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The Ganges canal has a total length of 898} miles. The cultivated area of the Doab is 
8,255,255 acres; the cultivable, 2,846,793 acres. The actually watered portion in the whole 
js stated to be, for that thus benefitted by the Eastern Jumna, &c., 1,500,000 acres; by the 
Ganges, 4,500,000; from wells, &c., 900,000, or nearly one-half of the irrigable land of the 
Doab. The direct returns were £163,850 per annum; increase of land revenue, £239,040, 
making £402,890. The net revenue on the capital of £1,500,000 amounts to £350,000, or 
234 per cent. The gross value of the crops on irrigated land not otherwise productive was 
£7,653,125, of which one-tenth was returned to the government, The excess of the crops 
of the irrigated lands above those of the unirrigated was, for wheat, 530 pounds per acre; 
for barley, 730 pounds per acre; giving an average of 630 pounds per acre, or on the whole 
crop 480,000,000 pounds, or 4,000,000 quarters of grain, which, at 3s. per quarter, amounts 
to £600,000 per annum. ‘Thus the total increase of the produce, £1,200,000 per annum, is 
almost equal to the entire capital. Well irrigation, which has to give way to canal imriga- 
gation, is thirteen times more expensive, and the saving to the agricultural community by 
canal irrigation is shown to be two and a half millions pounds sterling per annum. 

In summing up the benefits to be derived from the Grand Ganges canal, the following 
are enumerated: ‘‘It will add to the revenue £350,000 per annum, protect from the risk 
of famine upwards of 11,000,000 acres, inhabited by 6,500,000 souls, paying to the state 
£1,800,000.’’ In the event of the failure of rains, it will save agricultural property to the 
amount of £7,500,000, and add to the increase of produce £1,200,000 per annum. Com- 
pared with other modes of irrigation, it will prove a saving of £2,500,000 annually. In 
respect to the system of irrigation between the Ganges and the Sutlej, it is said that ‘‘ when 
all the works are fully developed the agriculture on which about 12,000,000 souls depend 
will be secured ; produce which cannot be valued at less than £10,000,000 per annum will 
be placed beyond the contingencies of the season, and the public revenue of £3,000,000 
yearly protected from fluctuation.”’ 

Besides the canal irrigation, tank embankments are used in India, the object of which is 
to water land in their rear. One of these, of which there are one hundred and twelve, is 
7,955 feet long. They have a total spread of water of 13,086 acres, in which the area of 
cultivation is equal to 9,794 acres. 

Allusion has been made to the introduction and practice by the Moors of irrigation in Spain. 
In the years 1816-19, M. Jaubert De Passa, of France, visited that country angexamined the 
state of the various public works and of the legislation on this subject ; and the result of his 
researches is given in two volumes. M. Hericart de Thury, on behalf of the’ committee of 
irrigation, at the public session of the Royal and Central Society of Agriculture in France, 
in 1522, then presided over by M. le Compte De Corbiere, Minister of the Interior, speaks 
in terms of warm commendation respecting M. De Passa’s labors, and says: ‘‘The researches 
of M. Jaubert De Passa form a complete treatise, we may even say an entire code of legis- 
lation, on the course of water and irrigation in the principality of Catalonia and the kingdom 
of Valencia. They compose two volumes in folio, the first of six hundred and eighty-four 
pages of text, nearly all from the hand of the author; the second, a very valuable summary 
of the public acts relative to the grand canals of the kingdom of Valencia.’’ The work 
thus mentioned was revised and presented to the public in the shape of two volumes, from 
which will be extracted a variety of particulars which may help the reader to form some 
proper estimate of the irrigatei surface of Spain, and of the influence of the practice there. 
Forty years have passed since the researches were made, yet it is not doubted that there has 
been an advance rather than otherwise; so that the condition of that country is now even 
more favorable in these respects than it was then. Commencing with the principality of 
Catalonia, M. De Passa notices everywhere a diversity in respect to the progress of hus- 
bandry. Frequently, he says, beside a rich cultivated valley, because some unknown 
benefactor has endowed it with a canal of irrigation, we may meet with new valleys left to 
barrenness, though ata very slight effort of a powerful hand a neighboring stream might 
be directed upon those unproductive lands. There is a large number of canals of irrigation 
in the higher valleys of Catalonia, even up to the very gorges of the Pyrenees. These allay 
the heat of the sun and force the ground to yield several crops in a season. But these local 
resources are limited ; a few men, scattered over a wide space, enjoy them, and they exercise 
no influence on the countries adjoining. The author had not for his object a general history 
of the canals, but a bird’s-eye view, as it were, of some of the most prominent of them. 
Speaking of the river Ter, which, taking its risé in the mountains of Catalonia, comes down 
on the plains of Ampurdan, M. De Passa expresses his surprise that the facilities it affords 
have not been improved, as they should be, to water extensive tracts of country which he 
describes. Of the Canal de Girone, which is fed by the Ter, he states that it irrigates only 
small slips of land; yet the use of the water is not without abuse. This canal is the 
property of the city ; its mean breadth is about four meters (or somewhat over twelve feet) ; 
its elevation three meters, or nine feet. It traverses many tracts of land, intersected by 
rapid streams; and to prevent damage by these it has been necessary to build many weirs 
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and bridges. The water sometimes rises to the height of nine feet, and much of it is often 
lost which could be applied to the purposes of agriculture. The lands irrigated are in two 
divisions, and are farmed out for about one hundred and thirty-four francs (or about $26) 
per bassane, a surface of ground on which one sows three double décalitres (nearly two 
bushels) of wheat ; that is, about twenty-five ares, or half an acre. 

M. De Passa states that the Woria, a wheel with buckets, which was brought into Spain by the 
Moors, furnishes daily a great volume of water for irrigation. It is moved by one horse; the 
water is collected into a large basin, whence, by means of trenches, oftentimes made with 
mason-worls, it is conducted to the beds in the garden or field. The buckets of the noria 
are earthen ; they do not raise above one hundred and twenty-five cubic inches of water 
each, hut the motion of the wheel, and the number of buckets, which are so placed that 
five turn over at once, are sufficient to exhaust a very large spring. It is an economical 

pparatus, as often a hectare (about two and a half acres) of land and one noria are sufficient, 
in a burning clime and on sandy ground, to sustain a numerous family, and even prove a 
source of income to the fortunate small proprictor. Some of them are operated by sails, 
like a windmill ; in this case substituting a pump for the buckets. The regularity of the 
wind, an advantage not enjoyed in many countries, affords the means of using this contriv- 
ance here as cannot be done elsewhere. : 

At Barcelona there is a canal of irrigation which receives its waters from the Besos, and 
is divided into a vast number of small canals, watering all parts of the land. Much-skill is 
shown in thus turning to good account the impetuous stream ; and the effect of the irriga- 
tion is said to be to make the whole basin a real garden. 

Of the canal of the Lobregat, M. De Passa says its construction had many obstacles to 
encounter. Ji was necessary to convince every proprietor that his interest required a sacrifice 
of a part of his property, and that additional funds ought to be supplied; to arrange the 
reciprocal services needed for the construction of numerous feeders ; to reconcile the jarring, 
claims amid a diversity of interests, and to establish barriers and weirs, and carry the canal 
along difficult slopes, or across ravines; and to provide against the effect of a movable soil. 
Happily all this was done under the direction of the Captain General Castafios, so that the 
inhabitants on the left bank of the canal of Lobregat call it the Castafios canal. It irrigates 
5,500 mojadas, (about 6,600 acres,) or more than an area of a square league. The quantity 
of water is estimated at 900 cubic inches per minute. A basin is constructed behind the 
causeway : five principal sluices serve to lead out the water of irrigation to the great canal, 
and there are two more for the discharge of the excess into the river, in aid of a secondary 
canal. The works are most solidly formed, and even sometimes with beauty ; the sluices 
are managed with ease, turning by the strength of one man; and the care of the waters is 
well provided for. The distribution of the water into the canal is carried on daily, and at 
the same hours. Tables are prepared indicating to each proprietor his share, his privileges, 
and the restrictions imposed. It is bridged in many places, as it crosses numerous roads. 
The canal of Lobregat is about 20,000 yards (over 10 miles) long. Its breadth varies from 
three to five yards; the mean height of the water is about 4} feet; the fall is about six 
inches in 1,000 yards; five principal branches receive the waters of the great canal, and, 
united, have a course of about 14 miles; thus making the whole about 25 miles. The 
expense of construction was about 800,000 francs ($160,000.) - Another canal for the irriga- 
tion of lands on the right bank of the Lobregat was in contemplation at the time of M. De 
Passa’s visit. Above the Lobregat is the canal of Manresa, the formation of which is attri- 
puted to the Romans, though it probably owes its origin tothe Moors. M. De Passa mentions 
also the irrigations by Norias de bara of a somewhat different construction from those already 
noticed. On the plain of Tarragona there are two canals from the Fraveoli, a small stream 
which, in the course of nine leagues, waters a tract of more than 3,000 acres, that would 
otherwise be barren. By means of the canals about 700 acres are irrigated. The lands are 
said to be rendered very fertile, yielding rich crops. The irrigations of the Ebro, through 
the canal of Tortosa, have accomplished much ; and the wheat and other products exhibit 
the benefits realized by this addition to the agricultural resources of that section of the 
country. 

After giving a brief account of the canal of San Carlos, M. De Passa. proceeds to the canal 
of Urgel, a much larger work. Its length is about 24 leagues, or 72 miles, and it waters 
50 square leagues, or 150 square miles of country. This canal, in the dry season, can 
furnish in 24 hours 22,291,000 cubic feet of water; and estimating the loss by evaporation 
and infiltration at five per cent. there remain 21,176,450 cubic feet, which, dispersed accord- 
ing to the necds of the soil, at the rate of three inches of water in height for every inch 
surface that can be watered, as the maximum, gives about 1,680 acres every twenty-four 
hours; this, multiplied by 44, the number of days in which it runs between the two 
irrigations inte the basin of the Urgel, we have 70,000 acres; and this added to the portion 
which represents the lands in repose, or merely ploughed after two harvests in succession, it 
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is shown that the irrigation can act on 110,924 acres of land. Three irrigations are required 
for wheat in Urgel; one in October, the time-of sowing it; another in January or February, 
at the time when the vegetation seems to receive an unexpected increase of strength ; the last 
in April, when it blossoms. By the above calculations it will be seen that the land sown 
with wheat could be more frequently watered; and, by more regard to the economy of 
water, the gain might be applied with great advantage to the irrigation of the forage plants. 

Another canal, to complete the irrigation of the plain, is mentioned as on the Segre. It 
runs through the territory of Camarasa, and joins the secondary branches of the great canal, 
which are designed to water the extended valley called Rivitre de Sio. The cost of the two 
principal canals, and seven intermediary branches, is given as 19,623,024 francs ($3,924,604.) 
Your canals, constructed by the Moors, on the two sides of the Segre, are also mentioned as 
rendering great benefits to the tracts of country bordering upon them. One of these is 
seven leagues in length. 

In the kingdom of Valencia M. De Passa finds some works connected with irrigation 
which command his admiration. Here are also norias. He mentions those particularly of 
Vinar6oz and Benicarl6, and says it is on these fertilized rocks of Benicarlé that we witness 
the prodigies which agricultural industry can effect when not deterred by obstacles. Here 
the numerous little streams direct the waters on a light bed of earth, which is naturally 
inert, but which the cultivator reanimates by means of improvements. The richest vegeta- 
tion embellishes the soil reclaimed from its sterility, and the benefits of irrigation are not 
limited to the tract on which it is directed. 

The first glance at the valley of the Vinaréz and Benicarlé would lead one to suppose that 
a grand canal of irrigation, directed by a powerful and able hand, overcoming all obstacles, 
was spreading the tribute of its waters even up to the banks of the Cenia; but we vainly 
seek, in the midst of the cultivated lands, the traces of such a canal. Less important works 
have been sufficient to change the nature of the soil. Patient and earnest men, by their 
continued efforts, have succeeded in piercing the immense banks of stone in search of water 
in the bosom of the earth, and bringing it to the surface by the aid of five or six hundred 
norias. Hach one of those ingenious machines is in the neighborhood of a farm; and the 
multitude of hamlets scattered over the fields, encircled by fruit trees, give an enchanting 
aspéct to that part of the valley. The water is caused to remain in great basins, in order to 
subject it to the influence of the atmosphere; and, later, itis spread over the ground with all the 
celerity which necessity and the economy of labor demand. In a moment it floods the wide 
furrows of the wheat field, or the square beds, varied.as the products to be raised on them. 
The principal feeders, firmly constructed, carry it without loss toward all those rich, chequered 
squares. Every irrigation revives the earth, promotes vegetation, and assures to the cultivator 
crops which are often of extraordinary magnitude. The effect is also seen in the calling out 
of a laborious and industrious population, even the women and children bearing their part 
in watching the norias. 

Among other works deserving special notice in Valencia, M. de Passa was struck particu- 
larly by the manner in which the canal of Almazora and Castellon is conducted over the 
rambla (or torrent) of the Viuda. No permanent construction could resist the rapidity and 
immense volume of the waters which descend from the neighboring mountains during the 
season of the rains or storms. Any movable dike or temporary barrier would have been 
costly, as deep excavations must be made at great expense, and the bed of the river raised 
to bring it to the level of the canal ; but a very simple and ingenious plan has been adopted 
to overcome the obstacle. A deep basin receives the waters of the canal as they leave the 
first gallery. They reach there by a high fail, and are immediately lost in a large siphon 
opened beneath the bed of the river, the outlet of which is 119 varas (about 110 yards 
further on. There they escape, bubbling and foaming, after having passed with incredible 
rapidity into that conduit. To give an idea of the force of the current, it is sufficient to 
say that a stone of several pounds weight runs quickly through that mysterious passage, 
and almost immediately appears at the outlet. As measured by M. de Passa, by means of a 
stone at the end of a cord dropped in at the opening and cay: ied through the Jength of this 
conduit, it is about 170 yards. Different aqueducts, at large cost, are likewise described, the 
works of former times, as well as numerous regulations restricting the distribution of the 
waters. He passes over with a mere mention several canals of irrigation, and dwells rather 
on those which are fed by the Guadalaviar. Here twenty aceguias, or canals, serve fer the 
irrigation of the lands on the sides of the river, to an extent of more than 20 leagues (60 
miles.) There are three others in connexion with the Pedrava, and still eight more, which 
absorb all the waters of the river and turn off the excess, if there be any, into the meadows 
or strips of land bordering the river. The whole quantity of water in these eight canals is 
given as 138 jilas; that of the first twenty as 164 filas. Our author finds considerable diffi- 
culty in settling the precise meaning of this term, as there is a difference of opinion 
respecting it. Some say it is an opening formed by the Valencian palmo, nearly nine inches 
square ; others that it is a volume of water which, introduced into an opening a palmo 
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square, takes a second to run through the space of 4 or 6 palmos. But in any case it is 
agreed that a jila of water is sufficient for the irrigation of 400 hanegadas, (1,620 ares,) or 
about forty acres. The eight canals of the plains of Valencia are said to actually irrigate 

. 232,922 hanegadas of ground, or 23,280 acres. @fhese cight canals run through the whole 
plain of Valencia. They cross each other, unite, then separate to reunite, and then divide 
off at a still greater distance. The new branches form in their turn new canals of irri- 
gation, and thus every corner of that vast tract is visited and improved by the waters ; 
everywhere industry has vanquished the obstacles; everywhere she has distributed with 
complete knowledge thousands of little channels or streams. 

The royal canal of Moncada waters the greater part of the left bank of the Guadalaviar. 
It was in observing this that M. de Passa said he comprehended the beautiful system of 
irrigation which for ages had been an inexhaustible scurce of supply in the arid land con- 
sumed by the heat of the sun ; and that the regulation of the waters, the simplicity of the 
means, and the economy established, commanded his highest admiration. Its origin is of 
ancient date. The lands irrigated by it are estimated at about,1,552 hectares (about 3,600 
acres.) The tax for water is 2 francs 63 centimes (about 50 cents) per yovada, (about an 
acre.) 

M. de Passa devotes nearly 80 pages to the various codes or regulations, prepared at 
different periods, for the management of the waters of this canal, defining or restricting the 
rights of those using it, with provisions and penalties for sustaining them. Taking in the 
two regions watered by it, the whole quantity of land thus benefitted is said to be 3,000 
hectares, (or 7,500 acres.) It rarely sutfers from drought. 

The cana! of Quart irrigates an extensive tract of country on the right bank of the Gua- 
dalaviar. The use of the waters is guarded by well-defined regulations. It isan invariable 
tule that water is never to be carried backward ; without exception, it runs through all the 
parts of the vast extent, penetrates the most difficult places, crosses other canals by means 
of bridges and aqueducts, and distributes supplies as it goes. Whether, in receiving the 
upper streams, it increases its volume, to serve for the irrigation of a new tract, or, having 
reached the end of its course, it insensibly loses itself and disappears in the midst of the 
plain, it is directed with the greatest economy and regard to utility. 

There are numerous and minute rules for protecting individual and public rights, of which 
M. De Passa says that, though some may appear superfluous, others defective, and others 
too severe, yet, when their cause and necessity are investigated, and we observe how much 

‘they are respected by the people, we learn that success in agriculture depends on a great 
number of circumstances which we cannot always divine. He gives great praise to the 
Moors for their works, such as aqueducts and canals ; and, speaking of an aqueduct on the 
territory of Quart, he says: ‘‘On seeing it one may have some idea of the constancy of that 
agricultural people, whom no obstacle could repel when the question was as to the improving 
the soil and increasing the riches of the state.’’ He says of the Canal Royal of Alcira that 
it is one of the most beautiful conduits which the hand of man has prepared for the irriga- 
tion of lands. It partially absorbs the waters of the Kucar, and, fertilizing as it proceeds, 
traverses the territory between Albufera (the beautiful Huerta of Valencia, from which it is 
separated by the rushing stream of Catarrocha) and the vast curtain of the mountains of 
Carlet and the plateau of Quart; and, lastly, pursues the course of the Xucar from the rock 
of Cullera to the narrow valley of Antella. The works are very massive, sometimes thirty- 
four metres (about as many yards) thick. It is difficult to measure the volume of water 
which enteys this canal at ordinary times. It runs with so great rapidity, and by such a 
strong fall, that we cannot exactly calculate it. At the entrance of the first funnel, ¢ enton- 
noir, ) and in front of the first sluice, (écluse, ) the water occupies the space of eighty Valencian 
pulmos, (cighteen metres, or about twenty yards,) by twelve palmos (2.7 metres, about three 
yards) high. At the end of the same funnel it is forty palmos (nine metres, or about ten 
yards) by twenty, (four and a half metres, or’ five yards ;) and, lastly, at the outlet of the 
sluices and the entrance of the canal, sixty palmos, (thirteen and a half metres, or about 
fourteen yards ;) so that the vertical section of the canal, in the portion occupied by the 
water at ordinary times, presents, up the river Cuselta, a surface of eight hundred square 
palmos, (one hundred and eighty square metres, or about two hundred yards ;) and down the 
river, of seven hundred and sixty-eight palmos (almost thirty-nine metres, or above forty 
yards, square.) When what has been said of the force of the current is recalled, the im- 
mense quantity of water which thus every day enters the Canal Royal may be appreciated. 
It traverses a wide extent of country, dispensing its fertilizing riches through numerous 
secondary canals, among which the united canal of Algemesi and Alcira is the most con- 
siderable. M. De Passa gives a full abstract of the regulations respecting it, as well as the 
history of the progress of the legislation, and a variety of other details as to the taxes and 
expenses incurred, all indicating careful supervision and practical wisdom. Before serving 
himself with the water every one must have a permit, based on. the facts that his land is 
susceptible of irrigation, and permission to him does not interfere with the rights of others, 
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Tn case of great drought the supply of water is to be furnished more sparingly, with the 
aim to save the crops last. irrigated, without exposing those previous in course. An equable 
distribution is thus made the object of special regard. Fines and penalties are imposed for 
breaches of the rules, and every effort seems to be resorted to for securing the full benefit 
of these public works im enriching the fiftds. Proper tribunals are erected to adjudicate 
causes according to the code provided. The distribution of the water, it is said, is so well 
arranged that it comes constantly to every point, even in times of the greatest drought. 
The existence and welfare of thousands of families depend on this provision.. Every fraud 
committed, all prevention of the right use of the waters, may inflict irreparable injury on 
many; and hence the scrupulous attention to see that all is properly carried out according 
to its design. 

In case extensive irrigation shall become a feature in our country, and the requisite pro- 
tection of laws and detailed provisions for carrying on a great public or corporate system of 
such improvements shall be needed in any of our States, these volumes of M. De Passa will 
furnish much valuable as well as interesting information on the subject; but it does not 
consist with the present object or limits assigned to make further extracts. Enough has 
been given to show that the plans of irrigation, handed dowm from the early times of the 
Moors, have exercised an important influence in Spain, and that many tracts otherwise 
utterly barren have been rendered fruitful by the proper husbandry of these natural resources, 
so often entirely neglected. 

It might naturally be supposed that in higher Northern latitudes, where the intervals 
between the rains are not so long, and the exposure to drought is not so great as in Southern 
climes, irrigation would be less likely to become a subject of attention or study. It has not 
been the case, however. The practice was introduced into Britain by the Romans; and in 
modern times it has been regarded as an important auxiliary in English agriculture. At 
tempts were made there on a comparatively small scale in the sixteenth century, but it can 
hardly be said to have become fairly established in England till the beginning of the present 
century. Since then it has been conducted extensively in the counties of Wiltshire, Devon, 
Somerset, and Gloucestershire, and also in parts of Scotland. From the parliamentary 
returns of 1854 the extent of land under the title of irrigated meadows amounted to 
1,292,329 acres, or nearly one-half of the land in clover and artificial grass. The propor- 
tion of land under corn and cultivated grass was as three to one of the other description, a 
much smaller proportion than that of France, which was as nine to one, 

The most celebrated water meadows in England, at an early date in modern times, were 
those in Wiltshire, in the Wesley Bourn, between 1700 and 1705. Others, about the same 
date, were formed in Hampshire and Berkshire ; but they are said to have been far inferior 
to the former. Toward the close of the 18th century attention seems to have been turned 
to the subject by various publications, among which those of G. Boswell, in 1780, and the 
Rev. T. Wright, from 1789 to 1810, are mentioned as exerting the greatest influence. In 
the Prize Essays and Transactions of the Highland Society of Scotland we have an account 
of some successful experiments, as well as general observations on the practice and principles 


-4of irrigation, embraced in the report of a survey made in the year 1804 of watered meadows, 


‘situated on or near the rivers Esk, Ewes, Teviot, Etterick, and Yarrow, belonging to the 
estate of the Duke of Buccleugh, and containing 362 acres. The object was here, as in 
English irrigation generally, to raise larger crops of grass, and the results were most satis- 
factory. The progress of this branch of husbandry in England would,-no doubt, have been 
more rapid and extensive but for the diversion of the proprietors’ enterprise to the raising 
of green or root crops, as clover, rye-grass, mangel wurzel, turnips, &c., in yetdarger quan- 
tities for their cattle and sheep. The desire of heavy grass crops was thus diminished, and 
a greater breadth of area was hence given to cultivated Jand. More recently a new interest 
has been excited in irrigation, especially in connexion with draining, with which it is most 
usually joined in England and Scotland. The best agricultural writers give it a place in 
their works. Questions relating to the theory and practice, and facts relating to the profits 
to be hoped for, are discussed in the ablest journals devoted to land husbandry. Analyses 
of waters employed for the purpose have been made, particularly in cases of their successful 
application, with a view to ascertain the elements so contributed to the nurture and growth 
of plants. In the course of these investigations much valuable information has been 
diffused in relation to the chemical properties of river water and the effects it produces in 
irrigation. The water of the Thames, as analyzed by Dr. Bostock, was found to contain, in 
10,000 parts, after most of its mechanically suspended matter had subsided, about 12 parts 

of foreign substances, viz: ‘ 
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In an equal quantity of the waters of the Clyde Dr. Thompson found 12 parts of solid 
substances, viz : 
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The waters'of the Itchen, a stream in Hampshire celebrated for irrigation, contained, in 
10,000 parts, about 24 parts of solid matter, viz: 
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It is evident that all water employed in irrigation must contain ingredients which furnish 
nutriment to the plants or grasses. Mr. Cuthbert Johnson, speaking in this connexion, (see 
Quarterly Journal of Agriculture, vol. X,) says: ‘‘There is no agricultural question, there- 
fore, more important, in a national point of view, than that of the improvement of the soil 
by irrigation, for all the rich organic and other matters diffused through the rivers are saved 
to agriculture, which would otherwise be carried into the sea. Pure water, as obtained by 
distillation, it has been clearly shown by the experiments of Dr. Thomson, M. Saussure, and 
Hassenfratz, is utterly incapable of supporting vegetation. But impure water, from a sewer 
or dunghill, will do so. Mr. Lampadius found that, though plants placed in a pure 
earth, as silica or alumina, and watered by pure water, would not grow; yet, when watered 
with a liquid drainage from a dunghill they grew luxuriantly. The quantity of solid or 
earthy matters absorbed by plants, it has been proved, is in exact proportion to the impurity 
of the water with which they are nourished. Equal quantities of beans fed by distilled 
water yielded, in solid matters or ashes, 3.9 parts; those fed by rain water, 7.5 parts; those 
grown in ‘garden mould, 12 parts. ‘These facts, and similar ones, are deemed conclusive as 
showing that the main advantages of irrigation are derived from the foreign substances with 
which the water is charged. The water which supports vegetation either, like rain, possesses 
an appreciable quantity of ammonia, or, like the water of clear springs from calcareous 
strata, a large proportion of carbonic acid; or, like sea water, is strongly impregnated with 
nutritive salts; or, as in the case of brooks and rivers, is more or less charged with organic 
matters and nutritive mineral substances.”’ 

‘(The artificial supply of moisture to the cultivated plants of hot countries is the supply, 
not merely of pure water, but also of the alimentary substances contained in the surface 
waters of the earth, as an equivalent for the ammonia contained in the rains. A chicf 
function of moisture in the soil, in all or any of the great variety of circumstances in which 
it contributes to vegetation, is so to hold the nutriment furnished to the plants in a state of 
solution, that they may, by their absorbent vessels, take it up into their system. If there 
be a deficiency, therefore, of carbonic acid, or muriate of soda, or sulphate of soda, or 
chloride of sodium, or organic matter in solution, or a lack of any principle of food in the 
water used for irrigation, then it must so far fail of its object. But if the plants have a 
strong capacity for any particular article of their food, and the water of irrigation supply it 
largely, and one portion of the water so brought in contact with the plant has this element 
abstracted from:it, and the remainder is carried off by the flow, so that another portion may 
successively take its place, and fresh food be thus continually brought, and the remaining 
innutritive parts carried off, then it cannot be doubted that the true end of irrigation is 
reached, and that the process will prove stimulating and nourishing. In these views many 
writers concur.”’ : i 

Sir Humphrey Davy’s theory of irrigation is, that ‘‘ water is absolutely necessary to vege- 
tation; and when land has been covered with water in the winter, or the beginning of 
spring, the moisture which has penetrated deep into the soil becomes a sort of nourishment to 
the roots of plants in thé summer, and prevents those bad effects which often happen in lands 
in their natural state, from a long continuance of dry weather. When the water used in 
irrigation has flowed over a calcareous country, it is generally found impregnated with car- 
bonate of lime, and in this state it tends in many instances to ameliorate the soil. Common 
river water, also,, generally contains a certain portion of organizable matter, which is much 
greater after rains than at other times, and which exists in the largest quantity when the 
stream rises in a cultivated country. Even in cases where the water used in flooding is 
pure and free from animal and vegetable substances, it acts by causing a more equable dif- 
fusion of nutritive matter existing in the land; and, in very cold seasons, it preserves the 
tender roots and leaves of the grass from being injured by the frost. The reason is, because 
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the specific gravity of the water is greater when the temperature is at 42° than at the freez- 
ing point, 329; and at this temperature vegetation is not injured.’’ He also states that 
water which breeds the best fish is best for watering meadows ; but any kind of water will do, 
except that containing iron, which, though,it is fertilizing on a calcareous soil, is injurious 
on soils which do not effervesce with acids. Calcareous water is good for silicious soils. Sir 
Humphrey Davy’s theory has been called in question by more recent writers, who have 
claimed that, in the present advanced state of chemistry, he would himself have modified 
its features. Others, however, seem still to rely upon it as furnishing in the main a correct . 
explanation. ‘ 

Other ends and uses of irrigation have been suggested. Jt is said to cool the land in 
summer and warm it in winter. It is said, also, that irrigation acts by washing off the ex- 
crementitious matters which injure the growth of plants. Protecting grasses from frost, and 
maintaining plants in an equable temperature, the mechanical action of a current of water 
over the irrigated surface, it is held, keeps the roots and stems clear of obstruction, and pro- 
motes an equable circulation of water and oxygen around them, as well as an equable distri- 
bution of all the soluble materials of food. 

In a paper by Professor Rennie, of London, published in volume V of the Quarterly Jour- 
nal of Agriculture, he controverts the earlier views as to the operation of irrigation on vege- 
tation. Alluding to the declaration of Arthur Young, respecting the effect of muddy floods 
jn warping on the Humber, as spoiling the process, he infers that the increase of fertility 
produced is owing to the washing out of excrementitious matters previously in the soil, a 
similar effect being thus caused to that of decomposition by means of the sun’s light and 
evaporation through heat and the passing air in the process of fallowing, and by fire in 
paring and burning. Irrigation, too, loosens the surface, and carrics into it a fresh supply 
of air. This is shown by the following example: ‘‘Throw a lump*of tough clay into 
water, and let the water bea slow running stream, like that of an irrigating current. Ina 
short time the toughness of the clay will in part disappear to some depth upon the surface 
of the lump, which will be rendered soft and much less tough and tenacious than before it 
was thrown into the water. Continuing it in the slow current of water it melts down, and, 
besides water, it will be.found to contain a great proportion of common air. In this 
pulpy state of the lump of clay, turn off the water and leave it to dry ; it will be as tough 
as before, but more loose and pulverized. It must be kneaded, so as to expel the air, before 
it becomes of its original toughness.’’ Such, Professor Rennie thinks, is one of the most 
important secondary effects of irrigation ; and, if so, it must be beneficial to grass, even if it 
reaches no deeper than a quarter of an inch. 

Reverting to the previous theories, he takes up especially those of Dr. Darwin, mentioned 
in his Phytologia. Dr. Darwin attributes the effect to depositions of calcareous earth and 
the solution of nitrogen; also, to defending the lands from frost by flowing water, or by ice 
when frozen. So, Sir Humphrey Davy maintained that, as water is of greater weight at 429 
Fahrenheit than at 32°, the freezing point, in an irrigated meadow the water in contact 
with the grass underneath was rarely below 40°. But this last statement is controverted by 
the fact that practical trrigators uniformly advise that the waters should not be let on during 
frost. Professor Rennie adverts to the conclusion of a previous writer in the same journal, 
in substance that the main effect\of irrigation is produced by some mechanical or chemical 
action of the water, in a manner unknown to us, on the plants or the soil. This chemical or 
mechanical principle, regarded as unknown, he believes to be elucidated in some measure 
by the views he has propounded. 

In a later paper of the same agricultural journal, (vol. X,) Mr. Cuthbert Johnson, to whose 
article reference has been made, says that ‘‘if river water is hard, or contains gypsum, (sul- 
phate of lime,) which it certainly does, it must, under ordinary circumstances, on this 
account alone, be highly fertilizing to meadows, since all grasses contain this salt in very 
sensible proportions ; for, calculating that one part of sulphate of lime is contained in every 
two thousand parts of river water, and that every square yard of dry meadow soil absorbs 
only eight gallons of water, (and this isa very moderate allowance, for many soils will absorb 
three or four times that quantity,) then it will be found that, by every flooding, more than 
one hundred weight and a half of gypsum per acre is diffused through the soil in water, a 
quantity equal to that generally adopted by those who spread gypsum on their clover crops, 
lucerne and sainfoin, as a manure, either in the state of powder or as it exists in ashes.’’ 
On a similar calculation applied to the organic substances in flood waters, allowing only 
20 parts of animal and vegetable matter in 1,000 parts of river water, it will be found that 
‘every soaking with such water will add to the meadow nearly two tons per acre of animal 
and vegetable matters,’’ which, in five floodings a year, ‘‘is equal to a yearly application 
of ten tons of organic matter.’’ In respect to the great benefit of winter’ flooding for 
meadows, the authority of Mr. Simmons is cited, who maintains that this ‘is derived, in 
the first place, from the deposits made by the muddy waters on the grass; and, secondly, from 
the winter covering with water preventing the ill effects to the grass of the sudden transitions 
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in the temperature of the atmosphere.’’ Mr. Simmons states that ‘if water has once been 
used for irrigation, then its fertilizing properties are so matorially reduced that it is of little 
value for again passing over the meadows.’’ The experience of other irrigators is said to 
tend to the same conclusion. This last fact seems at variance with what is recommended 
by yet others, and their statement that the water which drains off, by carrying with it a 
variety of fertilizing matters, is thereby rendered richer for the lower portion of an irrigated 
farm. ‘The apparent contradiction is probably to be reconciled by the difference of the 
circumstances and the character of the water used. Mr. Johnson adds: ‘‘It is evident, there- 
fore, that the chemical properties of water have a much greater influence in irrigation than 
is commonly believed.’ Hence, the quality of the water used in irrigation is an object of 
first importance, to which the attention of the farmer should be directed. Lord Bacon’s 
definition, in his Natural History of the Advantages of Meadow Watering, may therefore be 
considered as one of the best ever given, viz: ‘‘That it acts not only by supplying useful 
moisture to the grass, but likewise by carrying nourishment dissolved in water.’’ Mr. Ste- 
phens, whose ‘ Practical Irrigation’? is probably superior to any other similar volume on 
this subject, says: ‘‘The agency of water in the process of vegetation has not till of late 
been distinctly perceived. Dr. Hales has shown that, in the summer months, a sundower 
weighing three pounds avoirdupois, and regularly watered every day, passed through it, or 
perspired 22 ounces each day ; that is, half its weight. Dr. Woodward found that, in the 
space of 77 days, a plant of common spearmint increased 17 grains in weight, and yet had 
no other food than pure rain water ; but then he found that it increased more in weight 
when it lived in spring water, and still more when its food was Thames water.’’ 

The objection drawn from the case of the muddy waters of the Humber, to which allusion 
has already been made, Mr. Johnson regards as sufficiently answered by the fact, that ‘‘in 
those cases the mud did not consist of animal or vegetable matters, but of fine earthy par- 
ticles, such as clay or chalk, the same as the alluvial soil, actually itself formed of the 
deposits of the same flood-waters for ages previous, and therefore any further supply was 
useless, the slime merely covering the grass with mud without adding any fertilizing sub- 
stance not already in the soil.’’ 

Schleiden, who will be recognized as high authority, in his ‘‘ Physiology of Plants and 
Animals, and Theory of the Culture of Plants,’’ (Die Physiologie der Pilanzen und Thiere 
und Theorie der Pflanzencultur,) speaking of fertilizing matters, says: ‘‘Of all inorganic 
manures, spring water is the most important, and in a certain sense comprehending all. 
According to its origin, it is nothing but a solution of the soluble constituents existing in 
the soil, and so, in other words, the proper nutrition itself of plants. It is modified when 
in its course it passes through the various strata of the earth, until it makes its appearance 
above ground, it receives and deposits many ingredients; on which account every water 
cannot exert an equally favorable effect; especially in its longer course in the air it loses a 
great portion of the insoluble calcareous salts, and so rarely answers for plants that require 
much lime, such as ranunculus, clover, &c. But, as experience shows, it is in every respect 
a sufficiently nutritious substance for the grasses. ‘The single fact that, by a suitable water- 
ing, the dryest sandy soil in wrm regions produces wheat harvests in unbroken succession 
of the same crops, while,-on the other hand, our richest cultivated lands appear poor, is 
enough to prove the perfect independence of our cereals of humus as a nutritious substance.”’ 
That the introduction of artificial watering in meadow culture (the so-called irrigation 
meadows) marks an important advance in our modes of culture, no one who has seriously 
turned his attention to the matter can question. Thawte 4 

Professor Johnson (3d vol. 3d series, Trans. of the Highland Agricultural Society of 
Scotland, 1847—’8. p. 210) speaks of an experiment in irrigation which was very successful, 
by water, which, when evaporated, gave only 5.2 grains for the gallon of solid matter. The 
results were the production, on what was formerly almost worthless land, at an outlay of 
£30 for five acres, of nearly an> average of five and a half tons to an acre, causing a conse- 
quent increase in the produce of manure on the farm, as the grass was cut green and soiled; 
an improvement in the quality of milk and butter; and that hay can be now made for 
winter food; so that the land, before worth only 5s. to 7s. 6d. per acre, was estimated at a 
rental of £3 to £4. The analysis of this water gave in— 
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He remarks, in respect to this water, that ‘the result of this analysis is very interesting. 
It shows that what we are in the habit of considering the purest natural spring waters, 
containing the smallest proportional quantity of mineral matter, may be used with advan- 
tage for the purposes of irrigation ;’’ and says that, so far as his experience goes, any water 
in which water-cresses spring up may be safely employed for irrigation. 

“An analysis of the waters of irrigation is not, of course, necessary. Other tests enable 
the farmer to determine the fitness of the water at his command for irrigating purposes. 
The good quality of any water as a water of irrigation is shown by the verdure on the 
margin of the stream and growth of strong cresses in the stream itself. Though the water 
is perfectly clear, yet in such cases it will generally prove well adapted for irrigation.’’ There 
are, however, some soils which, owing to their chemical composition, or to the tenacious 
retentive quality of their subsoil, form exceptions. Two meadows are instanced in the 
same farm, both situated on the side of a hill, with a southern aspect, the upper stratum a 
fine rich loam eight to ten inches deep, on a substratum of strong yellow clay. ‘‘So far as 
the eye can discern, there is no difference between the upper mould or substratum, or the 
herbage growing on their surface, except that in the lower part of one there area few rushes, 
in consequence of some small springs which have their rise near by ; but there is not water 
enough to render the land poachy. At the head of these meadows is a large pond, formed 
from the collection of several small runs of spring-water, also improved by the wash of a 
farm-yard. Now this same water, thrown over these meadows, in one case produces the 
richest herbage in abundance, which is regularly mown for hay; but on the other meadow 
it is of no benefit. Heavy clayey soils are in general unsuitable for water meadows.’’ 

“It is regarded. as a settled fact that the grass and hay of water meadows are not so 
nutritious as of permanent pasture lands. The difference, however, as appears by the ex- 
periments of My. George Sinclair, is less than has been imagined. He obtained from rye- 
grass, at the time of flowering, from a water meadow on which sheep had pastured till the 
end of April, 72 grains of nutritive matter ; and from the same weight of grass cut from a 
rich old pasture devoted to hay about the same time, 92 grains. From rye-grass from a 
meadow not fed off in the spring he obtained 100 grains; and from the pasture not fed off 
120 grains of nutritive matter. Mr. Sinclair likewise found the same result in the case of 
grasses ; where the growth is forced by liquid or solid manures, the nutritive matter exists 
in lesser quantity. From four ounces of rank, luxuriant rye-grass, growing on a soil to 
to which a large portion of cow-dung had been applied, he obtained of nutritive matter 72 
grains ; and from the same quantity of grass grown on the soil adjoining, without manure, 
122 grains. <A second trial of the same kind of grass gave, on a soil destitute of manure, 
of nutritive matter 95 grains; while on a highly manured soil there were only 50 grains. 
These experiments were said to have been fairly made with grasses of the same age and 
otherwise alike. The facts, therefore, do not apply more to the case of irrigation, as a 
means of producing grasses, than to other methods of causing fertility. Chevandier and 
Savetat found that two waters used in irrigating meadows produced very different results in 
increasing crops. They analyzed them, and the quantity of mineral matters was largest in 
the water which produced the least grass. They supposed the goodness of the water which 
was most successful was owing to its larger quantity of organic matter, and especially to 
the nitrogen which this matter contained. The organic matter was nearer an inorganic 
condition, and the decomposition took place more rapidly when acted on by the air, and 
thus the roots absorbed inorganic substances from the water just as leaves do from the 
atmosphere. The fact that irrigation produces more striking effects on sands than clays 
secms to show that the good effects of water are not from the absorptive powers of the soil, 
since the water, instead of being retained in the porous sand, passes immediately through it.”’ 

The value of irrigation has been abundantly shown in those parts of Great Britain where 
the experiments have been the most thorough. Among the instances cited the following 
are taken as specimens : The first is on the bank of the Esk, near Pencuik. Here there 
was a copious clear spring that for ages had run down a hollow on the bank of a river ; the 
rill from it was carried along the top of a grassy bank, and allowed to run on one spot and — 
then on another alternately, The water was let on in autumn, and continued through the 
winter and spring, and the first year the result was a strong crop of grass, which, if made 
into hay, would have yielded 400 stone per acre, (about 44 tons.) It was cut green for 
horses in June and July, and a second cutting was taken off in autumn, after the water had 
been again applied. The meadows of Castle Craig, in the county of Tweedale, 800 feet 
above the level of the sea, were a complete peat-bog. They were prepared aright for irri- 
gating, at an expense of £6 ($30) per acre. The crop produced yielded 466 stone (5 tons 
232 Ibs.) to the acre. Another of seven acres, which, in some parts, was moss four to seven 
feet deep, and a third of a similar kind exhibited nearly the same extent. The latter 
yielded 476 stone (about 5} tons) to the acre. Another, on the estate of Whinn, near Pen- 
cuik, is mentioned, where the flow moss was from 12 to 15 feet deep. The first process 
here. of course, was to reclaim it by draining ; then it was laid out in suitable beds; it was 
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next manured, then planted with potatoes, manured a second year, and planted again with 
potatoes, in both cases yielding good crops. Having become thus well pulverized, it was 
levelled, and ploughed up into ridges 25 feet wide for irrigation, dressed with lime and 
earth, and sown with oats mixed with white clover and timothy grass. The first year the 
grass was cut the ground had net been watered, but the next year it was thoroughly, and 
for six years after it increased in productiveness, yielding 300 to 400 stone of hay a year 
(about 32 to 44 tons) to the acre. Other cases equally decisive are mentioned. 

In [reland the first experiment made in irrigation is said to have been by a poor peasant 
who noticed the effects of water from a hill stream. He allowed it to run, over a few acres, 
and was repaid by rich crops of hay; and a bog was rendered passable for carriages which 
had formerly been one of the most dangerous of swamps. Vast tracts exist in Great Britain, 
which, by drainage, followed by irrigation, it is asserted, can be reclaimed and rendered 
highly productive. A moss east of Glencoe, in Scotland, 50 or 60 miles wide, could be so 
drained and flooded. Another of 100,000 acres could be made good pasturage. According 
to the report in the House of Commons of the select committee on the bogs of Ireland, Mr. 
Nimmo calculates, in reference to a meadow which is now an extensive bog more than 1,000 
feet above the level of the sea, and which is overflowed in winter and of great fertility—the 
water being one cubic foot a second for 100 acres three times in the winter—that by con- 
centrating the rain of 100 acres, and allowing it to flow over only 10 acres of bog, at an 
average breadth of 14 miles from the top of the hill to the river, the quantity irrigated 
would be 41 acres 10 perches in every 300 acres of surface, and the expense only about 
£1 to £1 5s. (35 to $6 25) per acre. The result would be the covering of the surface of *the 
whole bog with the finest soil at the cost of cutting only 10 inches deep. , 

Rivers, it has been ascertained, in general carry into the sea z2,th part of the earthy 
matter they contain, and mountain streams much more. Allowing this estimate, water at 
three cubic inches per second, and one-fourth of an inch wide, will in 400 seconds deposit 
one-fourth of an inch of soil on 192 feet and three inches, and in one month will cover an 
acre. If the water of 100 acres of upland flow over 12 acres of bog, it will deposit one inch 
on the whole surface at the same rate. By this it may be seen that a means is at com- 
mand, through irrigation, of no slight importance, by which, in connexion with due atten- 
tion to draining, the most unpromising portions of marshy Jands may be made rich and 
productive in the appropriate crops. Even when applied to land already under cultivation, 
the result is said to warrant the resort to it. Boussingault asserts that the increased fertility 
of arable land, from the products of irrigation, is greater than the loss on the land set apart 
for this purpose. 

Four kinds of irrigation are generally mentioned in the treatises on the subject. 

_. The first is called Bed-work. This, though the most costly, is also the most efficient. In 
this method currents of water are brought to level ground. The second is called Catch- 
work, and is adapted for level and uneven ground, where they are found on the same 
extended surface,, The third is the application of Subterraneous water to the surface by 
means of drains in the suhsoil. Fourth, Warping, or Earthing, where the water stands 
over a field till it has deposited its fertilizing parts. 

It is desirable, if possible, to avail one’s self of a river in the formation of a water meadow, 
because of the fertilizing matters which it may furnish. As a general fact, rivers which 
flow through alluvia] ground are preferable to those which pass over rocky beds. The 
requisites in this respcct are a full supply of water, and that the water shall be of a higher 
level than the surface to be irrigated.- The field, to be formed into a water meadow, must 
be sufficiently dry, and, if not naturally so, must be drained; otherwise the water will 
stagnate on the subsoil. No part of a water meadow must be on a dead level; but the 
water must be kept in constant motion, though it be ever so gently flowing on and off. 

In respect to flow-meadows, it is evident that there must be asward or grass cover before 
the water is Jet on to flow over it. In this case irrigation thickens the sward by increasing 
the number of the leaves, and by inducing their simultaneous production. It also sweetens 
the turf, because there is an equal and thick growth of leaves at the bottom. 

In every case of irrigation of water meadows, the first point is to decide on its practica- 
bility. Tor this purpose it is important to understand clearly the supply of water needed, 
and whether it is at one’s command. ‘This being determined, the next point is the most 
feasible mode of execution. Here the question how the water is to be carried off, when it 
is once brought on, is to be examined. A conductor must be made from the river, or 
fountain, by ascertaining the proper slope and providing the means for the water to flow 
into it at a suitable rate, if the surface of the ground is not already sufficiently adapted by 
nature. The size of the conductor depends on the size of the meadow to be watered. It 
must be made with the bottom as low as the bottom of the river, if the object is to secure 
the particles of silt or mud which repose there. The course should be straight, on an in- 
clined plane. In respect to the soil, it is an advantage, and gives greater promise of suc- 
cess, if it is on a warm and absorbent bottom, since the subsoil of a water meadow is of 
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more importance than the quality or depth of the top soil itsclf. Not merely is it desirable 
to be able to avail one’s self of a suitable stream in the supply of water at the outset, but 
it is a chief point also to have such a command of a constant and living stream that the 
water may be equally on service as the irrigation proceeds. Jn general the land should be 
in high ridges, raised with drains between them. These ridges are usually regarded as best. 
when measuring from thirty to forty feet wide and nine or ten rods long. ‘This, however, 
must depend on the lay of the land, the supply of water, and the nature of the soil, which 
may render some variations necessary. P 

In the Bed-work irrigation the main conductor is furnished with a sluice, or gate, by which 
the water, when a supply is reached, may be shut off; and connected with this conductor, 
or main, there are smaller conductors, or feeders, for the purpose of distributing the water 
properly through the soil. These feeders are wider at their inlet from the main, and taper 
to a point at their lower end. A main drain is also made at the lower end of the field, 
furnished with a sluice, or gate. The object of this main drain is to conduct the water off 
from the irrigated tract tothe river or stream again ; or, if used on another field, to the main 
conductor on that portion. A set of small drains, narrower at their beginning and widening 
toward their outlet, enter the main drain at different points. The main drain must be wide 
enough to carry off the water used without delay, so that there may be no stagnation. It 
must also have a direction parallel to the main conductor; and, in case the stream turns, 
then a short outlet, or several outlets, as may be best, must be formed to carry off the 
water collected in the main drain from the smaller ones. The beds or ridges must be 
formed at right angles to the main conductor, and with a width as above mentioned; in 
tenacious soils of about thirty feet, and in porous ones yet larger, forty feet or more. If. 
the beds slope in one direction, then the crowns of the ridges are to be made lengthwise in 
the middle of each ridge. Should the falls of the beds be lateral, as weil as lengthwise, 
the crowns should be made toward the upper side, according to the lateral slope of the 
ground. The height of the crowns of the ridges should be about one foot above the adjoin- 
ing furrows. The beds should be made to slope on an inclined plane from the conductor to 
the main drain, the crowns of the ridges to be cut down where the distribution feeders, by 
which the beds are watered, are placed. The depth of the feeders must depend on their 
width, and their width on their length. A bed which is 200 yards in length should have a 
feeder of the width of twenty inches at the place where it joins the conductor, and tapering 
gradually to a foot in width at the extremity. The taper of the feeder retards the motion 
of the water. This motion decreases by its overflow, while it continues to fill the feeder to 
the brim. Any accumulation of substances must be carefully and evenly removed from the 
feeders alongside of the beds. The water being let on from the conductor into the feeders 
irrigates the soil, and then flows off the small drains which are found in the furrows 
between the beds. These small drains discharge the water into the main drain. Their 
depth at the junction is the same as the main drain, lessening, as they run back, to 6 inches 
in tenacious soils, and even shallower in porous soils. Stops—that is, stones, solid earth, 
or turf fastened by pins—are placed so as to retard the momentum ofsthe water flow at 
at regular intervals, or when any unequal flow of the current is observed. These ought to 
be but few, in a perfectly formed water meadow ; and there should be no stops in the main 
drain. Some persons use notches in the side of the feeders; but they are more objection- 
ble than stops. To regulate the distribution of the water there should also_be a sluice 
placed at the head of the conductor, which should be constructed thoroughly, and made to 
correspond to the elevation or depression of the ground to be watered. 

It is as necessary in a well-watered meadow that it should be kept perfectly dry at times 
as that it should be duly irrigated at others. There should, further, be a small sluice in 
the side of the conductor opposite the meadow, and at the upper part, to drain the leakage 
that may occur. The laying out of the beds and the construction of the feeders and drains 
are the nicer parts in the formation of water meadows; and great care and attention should 
be given to these points, as on them in no slight degree depends the success of the whole 
operation. 

The ground for a water meadow often requires to be laid over again, to remedy defects 
that are discovered, and for this purpose it must be ploughed and harrowed. Sometimes, 
in the preparation, the sward or turf cover must be pared off, and the earth removed from 
the higher to the lower places, and then the turf replaced carefully. In case there is no 
such sward, then, after the beds are properly formed, with the conductor, feeders and drains, 
grass seed must be sown. For this purpose the meadow should be ready by August, and 
the seeds then sown. Among those which are regarded as best, in the formation of a water 
meadow, are the perennial rye-grass, sweet-scented vernal grass, crested dogtail, meadow 
foxtail, rough-stalxed meadow and fiorin grasses. Different persons prefer different grasses. 
Some attention must likewise be paid to the nature of the soil, in the choice, for growth. 
Fiorin is, perhaps, the prevailing grass, and is sown by being chopped into pieces, like 
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chaff. Good crops cannot always, of course, be had the first year; but the rye-grass thickens 
- a8 It flourishes. : 

Schleiden, in the volume before mentioned, alludes to an objection, which he considers as 
somewhat well founded, that the hay on irrigated meadows has a tendency gradually to 
become inferior, and that many nutritious fodder plants may die out by being laid under - 
water; but he says that he believes this difficulty may be easily obviated by borrowing from 
naturally irrigated meadows—as, he thinks, from the Alps—those plants which succeed go 
excellently there, which can bear irrigation, and which may be numbered among the 
most spicy and nutritious meadow plants. Hé mentions especially two most valuable 
plants, by the sowing of which the meadows of Germany could be most essentially bene- 
fitted, viz: the Phellandrium mutellina and the Alchemilla alpina. 

If the supply of the water is short, no more ground should be used than can be suitably 
irrigated. In cases of any deficiency of water, the adjustment of the sluices should be ap. 
object of great care. The first watering is to stimulate the shooting of new roots, which 
are continually forming, as well as to support the forced growth ; but while the grass grows 
freely a fresh watering is not needed. Keep the meadow as dry as possible after every 
watering, and be sure to take off the water the moment any scum makes its appearance on 
it. This especially applies to those meadows which are flooded. In bed-work, as the water 
is gradually running over the ridges and flowing off, there is, of course, little danger of 
anything of this description. 

‘The beds being prepared and the seed sown, the irrigation commences. The first water- 
ing, as usually recommended, is for the autumn, about the first of October. Everything is 
to be in complete order, the sluice drawn, and, if the water be abundant, the conductor.and 
feeders can be filled in half an hour. The motion of the water is first into the conductor, 
then into the feeders nearest to the upper part of the meadow, and afterward into the lower 
ones in succession. The stops, placed properly, cause the water to overflow the sides of the 
feeders. This first inundation will exhibit the irregularities, which must be noted and cor- 
rected the next summer. There are usually at least three such adjustments before the irri- 
gator can be satisfied that the meadow is even watered to the depth of an inch. This 
quantity of water must be continued from fifteen to twenty days in succession up to Jan- 
uary, according to the weather, whether it is wet or dry, fresh or frosty. At every interval 
the meadow is to be laid dry for some five or six days, that the grass may have the benefit 
of air; or, if there should be reason to fear a long and hard frost, the watering must be 
discontinued, since, in case of freezing and then the thaw of a crust of ice, the roots would 
be drawn out of the ground, and the soil itself rendered pasty and stringy. Some meadows 
that require the water in October, November, and December will not bear it a week in Ieb- 
ruary or March, and sometimes scarcely two days in April and May. 

Much will depend, in respect to the first crop of hay from irrigation, on the nature of the 
soil and the condition of the meadow or field when the water is first applied. If the ground 
is soft and without a previous sward, it should not be watered till the grass seeds have time 
to form a cover, which may be two or three years after the sowing. If it be already covered 
with an old turf which can be raised, then, by taking it off neatly with a spade and Jaying 
it by carefully, and forming the ground so stripped into beds and replacing the turf, it can 
be watered. It is well to make a preliminary trial, when finished, before the actual worl: 
of irrigation be entered. on. In this way it may be seen whether the arrangements are 
satisfactory and work to advantage. Every season, too, after the water meadows have fur- 
nished their crops of hay, and especially where they have been pastured, the conductor, 
with its sluice, the distribution feeders, and the smaller and larger drains, must be care- 
fully examined, all breaches repaired, and the whole put into complete order before the 
work of irrigation is begun anew. The expense of the preparation of irrigation by means 
of bed-work, &¢c., on land before not worth £2 ($10) per acre is estimated at £9 ($45) per 
acre; the hay the second year £10 ($50) per acre, and the aftermath £1 ($5) per acre, after 
which the value of the crop is further increased. 

Outch-work irrigation, as before noticed, is adapted to uneven as well as to level ground, 
and it differs from the bed-work irrigation just mentioned in the particular disposition of 
the beds or sections of the ground laid out for the purpose of being watered. On level 
ground the feeders and drains can be made at right angles with the main conductor, and 
parallel with each other. In catch-work irrigation, however, owing to the unevenness of 
the ground, they have to be arranged obliquely and irregularly. The best form of this 
species of watered meadow is probably that which is called ‘ Mr. Bickford’s Improved 

“Devonshire System,’’ where it has been tried by & number of eminent agriculturists with 
great success. A full description of this system, by Mr. Bickford himself, may be found in 
the Journal of the Royal Agricultural Society of England for 1852, from which a condeased 
view of its peculiarities is obtained. It presents various advantages over the common sys- 
tem by obviating the necessity for large and frequent level gutters ; it also induces and 
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continues a smooth and uniform surface to the meadow, so that mowing and carting may 
be carried on without the hindrance of such gutters for irrigation; and when the water is 
once turned on its spread over the surface is accelerated, while at the same time the soil 
may be quickly drained when turned off. It is likewise stated that it can be done in half 
the time, and for less than half the expense. ‘ 

The first point is to determine where the water enters, or can be made to enter, the meadow.. 
This being ascertained by finding where the best supply can be had at the least expense, then 
the course where it may be supposed the water will run must in general be decided upon. 
A level with a plumb line hanging from the point where the two legs meet, which may 
stretch some five feet from each other, must then be set with one foot on the place where 
the water will enter, already noted; then place this same foot in the spot where the second 
foot rested with the plumb line true in the centre marking the level, and so proceed across 
the surface of the meadow, until a level line has been obtained, indicating by a turn in the 
sod, or otherwise, every alternate level, by which means the marks will be about every 
ten feet from each other. As the surface is unequal, the line of level produced will probably 
show where the water-course, or gutter, is to be made, allowing the water to run in opposite 
directions, partly to one side and partly to the other of the meadow. After one level line 
has been formed across the meadow, take another point of departure some ten paces or so 
lower down on the meadow, and run another similar level line across. This, it is likely, 
will deviate considerably from the direction of the former line; as the inequalities may be 
different, and it will correspond to them. The further end of this last level line may there- 
fore be at a much greater distance from the former than at its beginning. In such a case a 
shorter line may be laid out between these two, beginning at a point where the divergency 
in the lines indicates not only greater inequality of surface, but also a contrary direction 
of the water-course. To obtain such knowledge of the way the water will run the 
plumb line of the level must be allowed to drop a little before the level mark, when the 
inclination is down the meadow, and a little behind it when it is up the meadow. 
This will cause the water to run out of the low places, and upon the high places. The 
level must be followed, and the line marked as mentioned, no matter how crooked it 
may seem. Care must be taken to go down around every elevation, not to try to cut the 
line straighter, as this will cause a dry spot below the gutter, or a pond above it. The two 
lines being completed, return again to the side which was the first starting point, as it will 
not answer to take a level backward. Take a new starting point, about the same distance 
from your second, say about ten paces, and proceed as before. The new line will also have 
its variations, and another supplemental line may be required between it and the next pre- 
ceding one to render the water-course sufficient for the irrigation. The direction of these 
longer level lines and the shorter ones between them, as well as that of the run of the 
water, must, of course, depend on the surface of the meadow. In the case Mr. Bickford 
gives, he has supposed the meadow to be flat, rising on each side of the middle by two 
gentle undulations, requiring the lines of the gutter, or the level lines, to curve very con- 
siderably. The water, therefore, runs in different directions. -These are indicated in the 
figure which he gives by arrows, and the lines as represented bend down and up as the lay 
of the land renders it necessary. The lines being marked out by the level in sufficient 
number, and ploughed, but not ‘turned out,’’ so as to be perceptible, ‘it will be easily 
seen that the curves of the lines form a series of loops, and that the undulations of the 
meadow are mapped out by the curves going down around the hills and up around the 
valleys.’’ The water is thus shown to be mainly needed ‘‘ just above where the curves form 
their greatest downward bend.’’ The next thing, therefore, is to draw the lines, crossing 
the level, or gutter lines. These cross lines, on an average, will be at right angles with 
the others, though they may deviate more or less according to the inequality of the surface. 
The mode adopted by Mr. Bickford he states to be to walk before some one ploughing, and, 
dragging his feet, to leave a mark where the plough must follow, the principal care being 
to go as nearly through the downward loops, or curves, as possible. These cross lines may 
be taken at considerable distance from each other, and then the intervals filled up so that 
the space at last, between any two next to each other, may not exceed 15 paces, but bein 
some instances less ; though some persons think that when nearer than 15 paces too much 
land is cut away. 

The gutters now being cut, the turf is to be lifted out and the water brought in. A 
spirit level is used, and a mark set at every two rods; the gutter is allowed to drop one and 
a half or two inches, if the nature of the ground will allow it; but at any rate it must not 
be less than half an inch. This last depth requires a much wider gutter; and it will not 
run itself dry so well when the water is turned off. The water runs off directly in the two- 
inch, but hardly at all in half-inch drop gutters. Much depends on where the water is 
most needed ; and the gutter should drop in that direction. If, instead of the further end, 
it is chiefly wanted at the beginning of the gutter, the drop need not be so much, and the 
gutter should taper off, almost ending in a pot. 
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The size of the stream must be taken into consideration. If it is of sufficient size to 
water the whole piece of ground, one gutter large enough for the work should be made, 
and this without stops, as there is an objection to stops ina gutter. If the stream is small, 
a leading gutter must be made; and from it must be taken tapering gutters, each of them 
suited to the stream when it is smallest ; and thus, when the stream is increased by rain or 
otherwise, as many tapering gutters may be used as will disperse the whole stream. The 
leading gutter, or main conductor, should continually decrease from where the first tapering 
gutter, or feeder, is taken out of it, and itself end in a similar tapering gutter. Up to the 
point where the last tapering gutter is taken out of it, Mr. Bickford calls it a carriage gut- 
ter, equivalent to a conductor ; and the tapering gutters he terms watering gutters: that 
is, feeders. If the stream is small, a stop in the carriage gutter, immediately in front. of 
the connexion of the first watering gutter, will cause the water to run into that feeder; a 
stop in front of the point of junction of the next feeder will cause it to run into that 
feeder ; or, if there be no stop, then the water, if sufficient for both, will fill the side 
feeder, and also run on to the termination, or feeder end, of the main gutter. Should there 
be water only for one without a stop, it will run on to the end or terminating feeder of the 
main gutter, which should be made not larger than just to carry the full steam wanted , 
and should it become too large by frequent cleaning out, cut it anew on one side or the 
other. In levelling, first use the spirit level, and mark out every two rods ; and then, with 
the plumb line, mark every ten feet, and make the cuts. When practicable, make the 
hedge trough the carriage gutter, and be careful to see that the water runs in them in such 
cases, so as to leave no stagnant water in the troughs. In case it is necessary to cross. the 
middle of the meadows, covered gutters or conductors may be used; though more expen- 
sive at first, the tiles would not require to be cleaned out every year, as in other cases. 

If the stream of water is too scanty for the whole meadow, the water must be confined 
to the ground marked out by stops in the two perpendicular conductors which run along its 
sides. The gutters are not to be cut in the same places two years in succession, but on 
one side, about a foot anda half from the former. The turf of the new gutter must be 
used to fill up the old one, care being taken not to fill the old ones too greatly. If they 
are cut on the right hand side one year, and above, then the next year they should be cut 
on the left hand side, and below; and thus they will, by retaining their position, be as 
useful at any subsequent time as when they were first made. 

An objection against the mode here described is that the only carriage gutter, or main 
conductor, being on the highest level of the ground watered, generally the best ground, the 
lower part is irrigated only after the water has lost its best materials, though most needing 
water. Mr. Bickford, however, asserts that this objection is not sustained by the results; 
for though, under the old system, provision is made for carrying down the water, yet it is 
often neyer so used. There are so many stops to be regulated as to prevent the proper 
operation of the water and render the machinery complicated and cumbrous, while, as he 
claims, his system is far more simple, and hence more efficient. 

As to the manner in which the water is carried with its suspended matter to the other 
end of the meadow, Mr. Bickford observes that ‘‘ the ground is covered with a sort of net- 
work of little gutters, from the ‘leading-in’ gutter at the head to the extreme end of the 
piece of ground, lying downward from that leading-in gutter—one set of gutters heing in a 
manner parallel to each other, intersected by gutters at right angles to them, and also 
parallel to each other.’’ It is not strictly true that they are exactly parallel, because the 
surface is not level, and there must be deviations to meet the undulations; but, on the 
whole, these deviations compensate each other. Instead, therefore, of carrying the water 
down by one large gutter, and then dispersing it by another large level gutter, there are 
twenty or so little feeding gutters every ten or fifteen paces ; and, being 80 small, they do 
not fret away; and as they are newly cut every year they do not increase in size. 

The sections of the meadow for watering on Mr. Bickford’s plan are neyer lateral, or 
cross ones, but they run up and down the same way the water runs, and the water is not 
impaired in its qualities by rmuning down the gutters having this direction. This is evi- 
dent from the fact that as water is good only as it is free from mineral composition, the last 
part of the irrigation is as good as the first ; and as to what it holds in solution, the inso- 
luble matter is of course deposited, and, so long as the water is kept in motion, the matter 
in solution is carried along with it, the grass or plant which takes up this matter taking up 
the water at the same time. As the water loses its quality, it loses in quantity, part of it 
being absorbed by the herbage and part by evaporation ; and the remainder holds the same 
quality as at first. This, at least, Mr .Bickford claims, is so far the truth that it may be laid 
- down as such for all practical purposes now under consideration. Regard must be had to 
the difference in soil. The water will act best on the best land, and therefore we cannot 
expect as much.good effect on the lower end of a meadow, where the soil is inferior in 
guality, as on the upper end, where it is superior; for this is not according to sound reason. 
The little gutters, however, the stops being removed from the perpendicular gutters, and 
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In shutting off the water from the ‘‘leading-in’’ gutter the little stops may be kept. is 
they are, the same perpendicular gutters which conduct the water on serving as° rell to By 

These small gutters, or feeders, distribute the water evenly over the surface of the land, Sa 
as they can be adapted to all its inequalities, an advantage they possess over large gutvers_ . 
rem 
in little ponds. The water is never over shoe on the meadow in any part of it. The gutters, oy 
being so small, are not dangerous to sheep or lambs, do not hinder mowing, and offer no — 3 
serious obstacle in raking and carting, even by the horse-rake, and do not disfigure the — 
appearance of the meadow. Mr. Bickford claims that his plan has a decided superiority i 
over the old plan for watering the ground in summer, since it requires less water. He does — 
not approve of the grass of summer-irrigated meadows for sheep, as he says it certainly rots 
their livers; and such seems to be the decision of others, if we may judge from some state- 
ments in the agricultural journals. The grass, in such cases, is said to be similar to that 
which grows from a plentiful rain after a long drought; and this is equally fatal to sheep in 
producing rot as that of summer-watering in a hot dry season. 

Should the stream be small Mr. Bickford advises making a pond capable of holding water 
enough to run a good stream for four hours or more. A small stream, so collected, itissaid ~ 
will damp a meadow of thirty acres or more. ms 

The comparatively cheap system above described is urged as superior to the old bed-work 
plan, as such a catch-work meadow can be formed at the cost of £4 ($20) per acre, while on 
the other system it would cost five to ten times as much, and it has even been applied by— 
Lord Poltimore on a meadow where the fall is not more than 1 in 528, and-on levels almost __ 
as flat as the banks of the Thames. 4 

The third method of irrigation mentioned is that of subterraneous or underground irriga- 
tion. Here the supply of water is derived from below the surface of the ground. It 
answers only for such meadows as are perfectly level and so far raised above the stream __ 
supplying the water as to allow complete drainage of the land to be watered. Ditchesare, 
first of all, to be formed at all sides of the field. These serve both as conductors for the 
irrigation and main drains for carrying off the water when the ground is to be made dry. 
From the conductors the water flows into the drains, which are at right angles with them, in 
parallel lines through the field, rises as-high in them as the surface of the ground, and then 
sinks through the soil into the drains, and so off into the stream. The water is to be conveyed 
from the stream into the conductors through sluices. The submersion of the ground in 
water must be managed with care and moderation while letting on the water; for should 
there be a rush or strong current, either at letting the water on or off, the finer portions 
of the soil would be carried into the river or stream. The only advantage of this species 
of irrigation is stated to be the moistening of. an otherwise parched up soil in dry weather; 
and for this reason the operation should be conducted in the summer. It is adapted for 
plough land, as well as pasture or meadow land. As the sediment must reach the surface 
of the ground through the soil it matters not whether the water be clear or turbid in this 
kind of irrigation. 

A fourth kind of irrigation is called warping, and sometimes earthing. This is the term 
given in cases where the level ground is overflowed with muddy water below the tide mark. 
It is practiced on the sea shore, and within the estuaries of large rivers flowing through 
alluvial soils. The object is to secure the deposit of the rich mud for fertilizing the lands 
so overflowed. Some of the embankments constructed centuries ago in England, and by 
means of which a large tract of country was laid comparatively dry, have, in later times, 
had added to them large sluices of stone, with strong doors, to exclude the tide when 
desired; and from them great drains have been carried miles into the flat country to reach 
the embanked portions of the land over which the mud is to be spread. These main drains 
are very costly, openings being made through them and large adjoining districts subjected 
to the operation of warping. The mud having been deposited, the water returns with the 
to falling tide to the river. Spring tides are considered the best; and the quantity of mud ig 
s0 great that from ten to fifteen acres have been known to be coyered with a silt, or mud, 
from one to three feet in thickness, during one spring of ten or twelve tides. The effect 
here is similar to what is seen on the Ganges and the Nile. Major Rennell states that the 
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Ganges contains a 200th part of its volume of mud, and thus carries 2,509,056,000 cubic 
feet of it per hour. In the same manner the Nile containg a hundred and twentieth 
part of its bulk of mud, or 14,784,000 cubic feet per hour. Other large rivers, like the 
‘Missouri and Mississippi, also leave very thick deposits when they overflow their banks, 
_ which might, no doubt, be applied in the process of warping. Even the most sterile kind 
_ of peat moss is said.by this process to have been covered over with a richly fertile soil, and 
_ swamps turned into firm and productive fields. The farmer who understands the art of 
' Warping can temper his soil to suit himself. At the first entrance of the tide it deposits its 
leavier particles, such as pure sand; the next deposit is sand mixed with a fine mud; and, 
lastly, the fine pure mud; thus forming a rich and tenacious soil. The great object, there- 


"fore, is to have the second, or mixed deposit, spread abroad as equally as can be over the 


_ whole surface; and this is done by keeping the water continually in motion, by which the 
last deposit is prevented till its proper time, as it can take place only when the water is at 
rest. ‘Three years may be spent for the purpose; one year warping, one in drying and 
‘giving firmness, and one for growing the first crop, generally seed hoed in by hand. To 
Secure the deposit of the silt from the tide, which is so. beneficial, the field must be sur- 
rounded by a strong embankment, sufficient to retain the water as the tide ebbs. The 
“water is let in by sluices with valves, and the enclosed water, as the tide falls, shuts them. 
These sluices are placed on the lowest possible level, so that the most turbid water may pass 
through a channel at the bottom of the embankment. The silt so deposited after the warp- 
ing is said to be very rich, enough so for any crop. The quantity may be regulated accord- 
ing to the object in view, either as manure or for: the creation of a new soil. The main 
_ object of warping, however, is the formation of a new soil; and it is surprising how svon 
this is accomplished. From June to September a soil of three feet may be formed, in circum- 
stances which are favorable, such as a dry summer—even the dryest season and the longest 
drought. Warping is not good in winter, nor in floods. The water should be completely run 
off, and the ditches dry, before another tide, as the silt forms in distinct layers, and will 
not otherwise become incrusted so that the next tide may have its usual effect. The 
expense of forming canals, embankments, and sluices-for warping is estimated at £10 to £20 
(350 to $100) per acre. A sluice six feet in height and eight feet wide will warp from 60 
to 80 acres, according to the distance of the field from the river. The embankments may 
be from three to seven feet in height. The advantages of water meadows and warping, as 
given by writers on the subject, are very great. 

The following statement is from Smith’s Essay on Irrigation, as the result on a water 
meadow belonging to the estate of the Duke of Bedford, in Bedfordshire : 


In March, 240 sheep for three weeks, at 6d. each per week-...-------------- £18 00 
ine mowed 18 tons hay, at £4 per tom! 2.22 co lot esl eels 7200 
i August, mowed 13% tons of hay, at £4 per ton-_-.L-2------ ee een e ee 54.0 0 
In September, 80 fat sheep, for three weeks, at 4d. each per week...--------- 400 

£1480 0 


It then fed lean bullocks, the feeding not valued, equal to £16 13s. 8d. per acre. 
Another case mentioned by Mr. Pusey was a field of two acres, in Berkshire ; good land 
naturally, but out of condition, so that the hay crop had hardly been worth the cutting ; 


and after irrigation the produce is estimated as— 
Day’s keep of sheep. 


First, penning sheep put on, but grass too strong to feed, and made into hay, say 


only ~------- ------ ~~ 22 enn n-ne en nnn enn nen n rene ener 3,000 
Second, feeding 400 lambs for eight days, say 240 sheep..----.---------------- 1,920 

. Third, penning 250 sheep for ten days.-..-------------------+--------------- 2,500 
Fourth, penning 250 sheep for 14 days.-:---------------------------------- 3,500 
10,920 


The total amounts to 5 months’ keep for 73 sheep on two acres, or 36 sheep to an acre. 
‘Mr. Pusey compares the result with the feed in Lincolnshire by a thorough good crop of. 
turnips, said to keep 10 sheep an acre for 5 months; and with good grass Jand, which fat- 
tened 7 sheep to an acre in the fivesummer months. Admitting the 7 fattened sheep to be 
equal to 14 of his, kept merely in store order, the account as compared stands thus : 10 sheep 
on an acre of turnips; 14 on an acre of superior grazing land, unwatered ; and 36 on an 
acre of moderate land, watered. ‘‘ This investment in irrigation, in one of the dry, inland 
counties of England, is said to have paid him a return of 30 per cent. on the capital ex- 


pended.”’ 
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The process of warping is not confined to England. Mr. Cadell, in his ‘‘Journey to 
Carniola,’’ gives an account of a similar method practiced there. He says: ‘‘In the Val di 
Chiana, fields that are too low are raised and fertilized by the process colmata, which is done 
in the following manner ; The field is surrounded by an embankment to confine the water ; 
the dike of the rivulet is broken down so as to admit the muddy waters of the high floods. 
The Chiana itself is too powerful a body of water for this purpose; it is only the streams 
that flow into the Chiana that are used. This water is allowed to deposit its mud upon the 
field. The water is then let into the river at the lower end of the field by a discharging 
source called scola, and, in French, canal d’écoulement. The water-course, which conducts the 
water from the river, either to a field for irrigation or a mill, is called gora. In this manner 
a field will be raised five and a half, and sometimes seven and a half feet, in ten years. If 
the dike is broken down to the bottom the field will be raised to the same height in seven 
years ; but then, in this case, the gravel is also carried in along with the mud. In afield of 
twenty-five acres, which -had been six years under the process of colmata, in which the dike 
was broken down to within three feet of the bottom, the process was seen to be so far ad- 
vanced that only another year was requisite for its completion. The flood in this instance 
had been much charged with soil. The water which comes off cultivated land completes 
the process sooner than that which comes off hill and woodland. Almost the whole of the 
Val di Chiana has been raised by the process of colmata.”’ 

By keeping the water on the land 24 hours before it returns to the river, it has been 
found, in some parts of England, that an increased quantity, as well as a better quality of 
warp, is obtained. ‘The part of the field most distant from the warping drain receives the 
best warp; as the sandy heavy portion of the mud first settles from the waters, the lighter 
and organic particles, still held in suspension, being carried on to the further portion of the 
land. 

Mr. Herapath, a distinguished chemist, gives, in vol. xi (1850) of the Journal of the 
Royal Agricultural Society of England, the rationale of the process of warping. He first pre- 
sents some analyses of warping waters, as well as of the warp itself; then an analysis of the 
soils after exposure to the air for several weeks at 60° Fahrenheit; and lastly, an analysis 
of the crops raised. The details are interesting, but occupy too much space for insertion 
here. His deductions, however, may be given in substance. By the analysis of the warping 
water, when entering into, and also when returning from, the main drain, it appears that 
it undergoes but little change in composition during the process, except in the proportion 
of the insoluble matters which it held in suspension. Leaving out of consideration what is 
owing to the saline ingredients of the water absorbed by the soil, the whole increased 
fertility from warping is produced by the mud, or silt, deposited by the water. ‘The pro- 
portion of deposit is considerable ; from the specimens it is seen that, while water in its 
former state contained 2333 grains per gallon of insoluble matters, which can be separated 
by a filter, the specimen after warping contained only 24 grains. A gallon of river water, 
therefore, during the interval of taking the two specimens, deposited nearly half an ounce 
of warp. Consequently, the land must have received about 8,483 pounds, or rather more 
than 33 tons of anhydrous warp (i. e., destitute of water) per acre for every foot of depth 
of water that flooded it. Mr. Herapath regards this, however, as a low estimate. One in- 
stance is mentioned where a portion of the old channel of the Ouse, deserted by alteration 
in drainage, containing 800 acres, in less than six years was warped. up to the height of 25 
feet without any artificial aid. 

To the question as to the origin of the warp, Mr. Herapath holds to the opinion that it 
is not brought in from the sea, because the water at the mouth of the Humber, respecting 
which the experiment was made, is perfectly clear and limpid; nor does it originate from 
land floods, for these always injure the quality of the warp. Hence he concludes that it is 
produced by the action of the tidal waters upon the strata of soft, shaly clay which form 
the bottom of the marshes in Lincolnshire, the organic matters being derived from the cul- 
tivated land through which the rivers pass. The warp varies according to the season of 
the year and the state of the weather. In very rainy, rough weather, there is more of,a 
coarse, rocky debris, which is of no use, and so in hot summer months the saline matters 
are in larger proportion, in consequence of the rapid evaporation of the surface water. 

The proportion of the really active fertilizing ingredients, though comparatively small, 
as seen from the analysis, yet, taking the great amount of warp spread oyer the land, is 
very large. hus, taking eighteen inches as the average depth, the weight of deposit per 
acre in the specimens Mr. Herapath mentions is 2,8294 tons, which contain of constituents 
destitute of water 1,485 tons, as follows : 

Tons. Cwt. 


Soluble salts of river water...... 2... cee ee HpaI Ba Niels ites 47 124 
Organic matters, containing of nitrogen 5} ton8...-/-- ceca neces cone 170 (164 
Carbonate of lime, containing of lime 74 tons 2 CWtS.cee encncenece une s 103729 


Carbonate of magnesia, containing of magnesia 4 tons 15 cwts..-...-.. 74 IL 
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er are Lee aasiws wane combtv auepieael skeen vae'seectuy sucded aigus 5 1} 
ime eect cee eras Cun arin roe ate Meme miscacten ooulculs we coo bots ee? 
Pacis ame taro kiscice sewn ocpeaee Wasa athe «odokn cece Meee toss icces 48 11 
EO SINC MO LACLOM clas cae ee a CN enna, ou ee ec Sol Se Loe leh 


_ Silicic acid, sand, oxyd of iron, and other comparatively inert substances, 1,016 104 


A six years’ rotation, viz: a crop of beans, two crops of oats and three of wheat, would 
only remove of— 


. 


40 bushels of beans, | 128 bushs. of oats, | 99% bushs. of wheat, 


weighing 2,000. weighing 5,120. weighing 5,985. 
: lbs. 02. lbs. 02. 
Sulphuric acid-.-... ones 1 08 0 03 
Phosphoric acid ....----- 25 154 53 054 
oe ee 20 15 30 10} 
we weeny Sa DOS OG | Nae crestor hte eee 
Chloride of sodium ....-- 2 14 On 15 
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The inorganic constituents, straw, &c., returned to the soil in cultivation, not being here 
taken into consideration. 

This quantity is small, indeed, in comparison to that added to the land asa manure. It 
is evident, then, how warped land will allow of many successive crops of exhausting cereals 
without showing exhaustion. Mr. Herapath says that the rotation just given might be 
repeated thirty times without any manure whatever, before the quantity of nitrogen and 
phosphoric acid, the two most important constituents of the soil, would be sensibly affected. 
The value of the warp as a manure, however, does not depend on its chemical constituents, 
nor on the proportion of nitrogen, phosphoric acid, alkalies, &c., it contains. The mechan- 
ical alteration of the soil is of much importance—the alteration effected in the physical 
properties, as its porosity and capability of absorbing and retaining moisture. Mr. Herapath 
shows this by a reference to some examples where, by warping, sandy or peaty soils have 
been greatly benefitted and even converted into rich and arable land. He adverts, also, in 
this connexion, to the case of the periodic overflowings of the Nile, and states that there is 
a marked resemblance between the composition of the mud so deposited and the warp alluded 
to in his own experiments. It is not, however, necessary to quote the analysis. Some 
statements have already been given as to its continuance, and others in relation to the quan- 
tity of its deposit. Professor Ehrenberg, of Berlin, is said to have discovered by the micros- 
cope that the mud which the Nile deposits is studded with masses of living animalcules. It 
is possible that this fact may have some bearing on its extraordinary fertilizing power. 

At this point, after the consideration thus given to the views, theoretical and practical, 
of various writers, as well as the examination in detail of different parts of the subject, it 
may be useful to sum up the results in a somewhat condensed form. This will be done by 
incorporating on the basis of Schwerz the main features of the system, and the relations of 
this branch of husbandry to agricultural improvement and prosperity, and the mode of its 
practical operation. The Hffects of irrigation consist: 1. In the supply of directly nutritious 
substances, among which are water, carbonic acid, ammonia, &c. 2. In the gradual im- 
provement of the soil by the removal of earthy mixtures, accretions, &c., from the roots, 
which are washed off and away. 3. In preventing, or at least lessening, the freezing of the 
ground ; and also the possibility of maintaining vegetation during the winter. The marcite 
meadows of Italy afford most striking proofs of this fact. 4. In the destruction of mosses 
and liverworts, as well as bog plants, if these are mowed off before irrigation, the level of 
the water standing higher than the stubble left behind, so that it may penetrate into the 
hollow stalk. 5. In driving off and killing insects and their larvee, and worms, ‘mice, and 
moles and other noxious animals living under the ground. 6. In furnishing moisture in times 
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of drought, and by its action decomposing various matters, and thus supplying nutrition to 
plants, enriching poor soils, and, by its mechanical action as it flows, keeping the roots and 
stems clear of obstruction, promoting an equal circulation of water and hydrogen, aad so 
dispensing an equable distribution of all the soluble materials of food. 7. In thickening 
the sward, where it already exists, by increasing the number and inducing the simultaneous 
production of leaves, and so sweetening the turf, because it causes an equal and thick growth 
of leaves at the bottom ; encouraging also the shooting of new roots, which continually form 
in order to supply the forced growth of the plant. ; 

The Efficacy of irrigation depends on: 1. The condition of the water. The more gaseous 
podies, such as carbonic and nitric acid, ammonia, &c., as liquid manure, and humus por- 
tions which it contains, the more efficacious it is. Much nutritious matter, which would be 
‘lost otherwise, is thus retained. Water often carries off with it particles of lime or gypsum, 
&c., dissolved in carbonic acid, in impalpable form. When the carbonic acid is disengaged 
into the air, these two substances are precipitated on the soil. - Hence the efficacy of irriga- 
tion is said by Thaer to be greatest nearest where the water rises and where there is most _ 
lime. With the increase of the temperature, up to 24° Réaumur, the greater the efficiency 
of irrigation, while it decreases with the decrease of the temperature. Tor this reason rain 
water is more efficacious than river water, and river than spring water. The water flowing 
through fruitful regions, or coming from thickly populated places, is also the most fertilizing. 
Bog water, which commonly contains free humates, carbonic oxyd of iron, and other salts, 
is unfit for vegetation. 2. The time in which the water is exposed to the atmosphere. The 
longer it is so, the more it sucks in and absorbs the gases mentioned ; and in general it is 
also warmer. 3. The rapidity with which the water flows over the sward. Quickly flowing 
water in winter freezes but gradually, if at all, and absorbs gaseous bodies better than that 
which is slow moving or wholly stagnant. 4. The mass of water which flows in a definite 
time over a green sward. For the greater it is, and the more frequently the water is changed, 
the more efficacious the irrigation.. 5. The circumstance whether the plants are wholly or 
only partially covered by the water. In the former case no vegetation can take place during 
the irrigation, as the reciprocal effects of the plants and the air are prevented ; hence the 
plants can be wholly placed under water only when the vegetation is entirely interrupted. 
On the other hand, the plants are more protected against the frost the greater the stratum 
of water of irrigation over the grass sward. 6. The temperature and state of moisture of 
the atmosphere; for the warmer and drier this is the more decisive are the effects of the 
irrigation. 7. The condition of the soil and subsoil. The drier and more mellow the soil 
is, the more efficacious is the irrigation. If thesoil is light and moist, and the subsoil 
water-tight, the effect is the least. By the mere loosening of a gravelly subsoil the effect ~ 
of irrigation is often much increased. The state of the subsoil also, whether porous or 
heavy, has considerable influence, on account of the expense of preparation. A warm and 
absorbent bottom is regarded as desirable, as the subsoil is considered of more consequence 
than the quality and depth of the top soil. Hence it is necessary often to drain the land of 
all redundant water, both before and after irrigation, and thus form a dry, sound and warm 
bottom. 8. The time at which the irrigation is undertaken. If the meadows are watered 
in August, the vegetation may be prolonged for some weeks, as the water prevents the early 
freezing, and so the early stoppage of vegetation. Besides, the grasses in the autumn stock 
much stronger than they do in the spring, in which the growth is more directed outward, 
and therefore the grass sward in the autumn irrigation is much thicker, and the weeds, and 
especially the mosses, more effectually destroyed. In the spring-the vegetation grows much 
earlier on the irrigated meadows than on those not watered, in case warmed water is em- 
ployed. If the water is too cold, and the plants begin to start out, then the spring irriga- 
tion is injurious. When the water does not freeze in the winter, the irrigation may be 
undertaken during this season, which causes the vegetation to continue through the whole 
year ; and so the meadows, in particularly favorable circumstances, (in warm climates,) as in 
Lombardy, may be mowed in March, or the so-called winter (marcite) meadows of Lombardy 
may be adopted. It must likewise be kept in mind that the warmth necessary for the vegeta. 
tion of plants must never be abstracted, the water never being allowed to form a cover of ice 
on the watered surface. Snow water must not be suffered to remain unused, because it greatly 
promotes vegetation. 9. On the mode of applying the water. The main particulars stated 
by Schwerz are, that the water be distributed uniformly and in as thin a stratum as may 
secure the object; that there be a gentle and gradual dispersion of it over the surface, so as 
to leave not the smallest grass stalk untouched, wholly cut off from the air, and disturbed 
in its growth; that it be not allowed to become stagnant in any place, but ready passage 
given, and the surface rendered entirely dry. 10. The surface to be irrigated. This may 
be cither comparatively level, gently descending, or steep, and provision must be made ac- 
cordingly. The slopes may be in one, two, or more directions ; and, of course, in any of 
these cases the mode of promoting the flow of the water must depend on the ease and 
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ras tote of the lay of the land, and the character of the stream which is to supply the 
water. 

The kinds of irrigation are: 1. Surface irrigation by means of conductors and drains. 
This is of two sorts: a, bed-work ; b, catch-work. 2. Earthing or warping—i. e., flooding by 
means of dams and sluices. 3. Subterraneous, or under-surface irrigation. In the first 
‘two the water is brought in on the surface from a height above it; in the latter from below, 
‘upward through the soil. : 

1. Surface irrigation. Here it is evideit—(1.) That the water should be conducted in 
upon the highest portions to be watered. An indispensable condition is that there be no 
preventing water in the subsoil, and no standing water over the surface. (2.) That the 
ground be adapted, and the surface laid as evenly as possible, or in convex beds. (3.) That 
there be a main conductor; secondary mains or distribution feeders; a main drain ; small 
drains ; stops. (4.) That the water in the distribution feeders must be raised or extended 
‘as much as possible, in order to effect its passage through these conductors over the bank, 
oredge. (65.) That the water be distributed as evenly as possible, and nowhere remain 
‘stagnant, because by being so a marsh and bad grass sward are produced. ‘To realize these 
conditions the ground must be properly levelled and made even, and arrangements prepared 
so that the water may flow uniformly out of the conductors, and run off rapidly. The turf 
where it exists must not be removed, unless: necessary for levelling, and then it must be 
replaced ; the depressions must be filled up, and whether the carth is -to be taken for this 
purpose from one or both sides must depend on the locality. If the inequalities are of 
‘considerable extent the grass sward may be scaled from the higher and lower places, and 
the earth carried from the elevations into the hollows, and then the sward or turf replaced. 
The practical constructions required for the uniform distribution of the water, as to extent, 
size, &c., are to be regulated wholly by the condition of the ground. Two conditions are 
always found—the level and the mclined. If the ground is wholly level, or so little in- 
clined that the inclination coincides with the slope of the whole region or extent of land, 
then it is not stited naturally for irrigation; for the water will not flow off at all in the 
first case ; and in the second only so very slowly that the soil in part of it becomes marshy. 
If the descent or natural fall is very slight, the ground must be ploughed up and prepared. 
In such a case the fall to be given must be accurately fixed upon, the surface turned and 
converted into beds, or ridges—say from 24 to 70 feet utmost breadth, and 100 to 120 feet 
long at the greatest extent. On the ridges of these beds construct trenches, or conductors, 
or feeders, either with horizontal banks or merely horizontal bottoms, from which the water 
overflows and irrigates the land. The small feeders may be from 6 to 10 inches broad, 3 
to 6 inches deep, and 70 to 100 feet long. If the ground has an inclination of 1: 50 it can 
be irrigated. The fall of 4 inches to the rod, and so 1 : 36 is regarded by Kloth and others 
as the best adapted. Schwerz assumes 45° inclination as a basis of some calculations; and, 
in this case, having the depth of the conductor needed, he doubles this and adds the breadth 
of the bottom, which will give the diameter at the top, and of course the inclined sides or 
walls needed. If a greater slope than 45° is required, take the depth for one side and only 
half for the other. Thus, the depth two feet, the breadth at bottom one foot, then 
2+2+1=—5 feet, the diameter at the top. 

Taking a level area, Schwerz mentions the following as an easy mode of determining the 
“requisite fall, where instruments are not used, except for the level. Walk the whole length, 
from the beginning to the end of the surface, counting the paces or steps, and divide, in case 
the supply of water is large, by five, or if less, by four, and take for every unit of the 
quotient one-half an inch for the fall. Thus, if the length is 400 paces, divided by four it 
gives 100, and so 50 half inches, or 25 inches equal two feet fall. The greater the slope, 
in general, the narrower and deeper must be the conductor. 

Schwerz bas given some Rules in reference to irrigation, which, as they are clearly marked, 
may be appropriately introduced in this Summary. 

The best time for irrigation, he says, isin autumn, as it can be prolonged one, two, or three 
weeks, and after drying off may be repeated twice. In reference to spring irrigation, he 
furnishes the following rules: 1. That it begin when the life of the plant begins to start 
out, and hence after the cold winds are over. 2. That, if it be not injurious, it is at least 
useless, to water the land in the sharp weather of March, (i. ¢., in a cold climate, like 
Germany.) 3. That a soil well dried up by the March wind the more gratefully receives 
the water conducted on it, and thus becomes warmer ; for the moisture is colder which the 
soil has at this season of the year, but that which it has to expect from the irrigation is 
warmer. 4. The second half of April and the first half of May is the best time for spring 
irrigation. Summer irrigation, it may be observed, is rather a mode of refreshing than of 
watering the grass. After the hay harvest, the meadows should remain dry for eight or ten 
days, that the grass stubble may dry up and die. 5. Then the autumn irrigation may com- 
mence and be conducted as usual. iPincis 5 HN 

The following are the directions by which, according to Schwerz, irrigation is to be con- 
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ducted. They apply, as it may be seen, to the subject as embracing irrigation at different 
eriods of the year: ss 

‘ Rules for ee on the surface.—1. The water must not be changed as long as the 
heat of the day continues.. A rapid transition from heat to. a freshening—from warm 
to cold—injures vegetation. 2. The change of water during the prevalence of cold 
nights is best about mid-day ; in a warmer time, an hour before ‘Sunrise, or an hour 
after sunset. 3. Do not change when there is a heavy dew, as this would hinder the 
beneficial effect on the places receiving the dew. *4. Let on the water in rainy weather, if 
there be a beneficial warm rain; it is then that the brooks and springs which serve for 
watering are laden with manuring substances, which the rain water brings with it. 5. If 
there is about to be a frost in the night, in April, May, or June, let the water, if possible, 
be brought on in the evening. 6. If, unexpectedly, there is a night frost, and a bright and 
sunny day will apparently follow, in the morning, before sunrise, make all haste to bring in 
the water as quickly as possible. 7. If there is a cold rain, water as quick as you can, in 
order, by the milder temperature of the irrigating water, to temper or equalize the falling rain. 
8. If very dry weather occurs in summer, and little dew falls, and the grass withers and 
does not grow, let the water on and off, but not longer than from 12 to 24 hours, and best 
over night. A grass accustomed to the water is more susceptible to drought than any other. 

9. If the nights begin to be warm in the first half of May, and a warm rain fall several 
times, the irrigation must often be broken off; less in a cold rain and rough weather, 

particularly when some warm days have directly before passed over. 10. An over satura- 
tion of moisture produces rot in the roots of the grass. In wet seasons irrigate little; in. 
very wet ones, not at all. 11. After the thaw of the winter frost, and the flood in conse- 
quence of it, whether early or late, lay the meadow dry, and leave it in this state till the 
warm days of April and May. 12. If there is a previous flood in the autumn, and only a 
little or none at all in the spring, then let there be a strong spring watering, even in March. 

13. Forget not that the time of the previous flood is the time of proper irrigation, and 

that of May and June is merely a refreshing. But where the water brings on manuring 

particles for the whole year, then irrigation is of advantage for the whole year. 14. The 

dry soil must be watered longer; the moist shorter; the sandy, gravelly, pebbly, longest 
of all. The watering must cease on the lowest places first; on the highest, last. 15. Ina 

slight fall the irrigation must be shorter; where there is a deeper one, longer. 16. A 

meadow facing the north or west needs_less, one sloping toward the south or east, 

more water. 17. The fresh introduced water never produces better effect than when 

the soil. has become dry after previous watering. Nothing produces worse grass 

than continued watering. 18. As far as possible, avoid all rush and currents of the 

water. The more quiet and uniform the water flows between the grass the more manur- 

ing particles it deposits. 19. On sour, marshy meadows, let in a powerfully streaming 
water, which will wash out the foul and noxious moisture, destroy the moss, and oppose 

many hurtful bog plants, and render miry soil more firm. ° 

Warping, or earthing-flood irrigation, is the kind where the water stands for a time on 
the grass-sward, or surface, and then is drawn off at pleasure, leaving a deposit; thus the 
Jand can ati pleasure be laid dry. In this case, among the arrangements there must be, 1, 
a surrounding dam; 2, sluices to let on the water, and others to let it off. Warping is 
distinguished from the former kinds of irrigation by the fact that, in the former case, the 
water flows over or through the land, and then off; whereas, in this case, it is continued 
on for some time. There are also naturally fiooded meadows where no dam is used. The 
water must be brought in at the highest point, and let off at the lowest. 

In the preparation of the dam we must be particular—l. That it shall have the requisite 
stability, and the bottom diameter twice as great as the top, and the inclined sides turfed 
orswarded. 2. That the top of the dam shall be at least 12 inches above the flooding water, 
so that the waves may not beat over it when.the wind blows. 3. That the water shall be 
uniformly distributed, as rapidly and as much as possible over the whole soil. This requires 
the unevennesses to be attended to ; and a meadow of great extent and slope should be divided 
into sections, with their dams, which may be flooded one after another, beginning at the 
lowest grade. 4. That the water be rapidly drawn off from all portions, so that there may 
be no marshy spots. Grounds of large extent and slightly inclined, and so not naturally 
adapted, without ploughing up, must have the feeding sluices of 3 feet to 5 feet apart, 3 
inches deep and 8 inches broad, by means of which the water can be let on and uniformly 
distributed, and also drain sluices provided for letting it immediately off. The thickness 
of the deposit is to be determined by the richness and rapidity of the water ; and this also 
regulates the time the water should be left on the surface of the ground. The continuance 
of the flooding is further to be guided by the course of the weather and the state of the soil. 
If the weather is dry and cold, the soil loose and porous, the water muddy or turbid, and 
the grass land has been manured in autumn, then the flooding may continue a longer time— 
often two to four weeks; in contrary cases a short time only—often only six to fourteen 
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days. In all cases the scum or top is decisive to show that the water must be drawn off, 
as thisis the result of beginning putrefaction ; and likewise as soon as vegetation shall begin 
on the adjoining grass land the flooding must not be so carried on. 

Besides these general principles there are in Schwerz some particular rules as to this mode 
of irrigation, which may be usefully quoted here: 

_ Rules for warping or earthing.—1. This may be practiced in autumn as well as in winter 
and early spring ; but not too late, when the grass has shot up. In such a case the water 
must not be.more than two inches above the surface of the soil. 2. Let the water stand 
until the soil is believed to be wholly penetrated. 8. Watch in warm weather for the scum— 
the mark of beginning putrefaction—forming on the water, and then directly and as quick 
as possible, draw it off and leave the meadow dry. The observance of this rule is of the 
greatest importance. 4. The first warping of autumn, according as the soil or subsoil is 
more or less loose and thirsty, may be continued two or three weeks. Afterward let there 
be a quick alternation of letting it on or off till the winter sets in. 5. An indispensable 
condition before bringing in the new water is that the soil should be dry. But this drying 
off determines the more rapid or gradual warping again. 6. If the winter should come un- 
expectedly, and freeze the water, it will not greatly injure the meadow. But it is better to 
- have it lie dry in the winter, because then a fresh warping in the spring can be had so much 
the earlier. 7. The mode of warping in the spring is much like that of autumn. The first, 
according to the nature of the soil, may be continued on eight to fourteen days ; but after- 
ward it must be let on prudently; and every time, after the previous drying off, for a 
shorter time as the year advances, until at the shooting up of the grass it must be relin- 
quished. 'Thaer gives the following condensed rule for this kind of watering: The more 
porous the soil the more frequent and the longer can we continue it; the less porous the less 
often and the shorter must it be. In dry weather, more heavy; in wet weather, morc feeble. 
In the cold let it be longer continued ; in the warm weather let the water off more quickly. 

Schwerz thus summarily gives a view of the advantages and disadvantages of warping 
‘compared with running over the surface irrigation by conductors, &c.: 

Advyantages.—1. The meadow can be protected against the influence of cold and unfavora- 
ble weather. 2. The yearly expense and often the first cost of the constructions are less. 3. 
Allinsects and animals can be destroyed more effectually. 4. In muddy water all slimy 
particles, &c., are deposited, enriching the soil. 

Disadvantages.— All good plants cannot bear it. 2. The grass growing under the water, 
or kept too long so, grows soft and is damaged, and, by being uncovered, is more exposed 
to the weather. 3. If a beautiful warm time occurs, a warm sun or a healthful dew, the 
grass loses the benefit of it. 4, It cannot be continued till the grass begins to flower, as in 
the other case. 5. Though the quantity of fodder is great, it is not equally good or nutri- 
tious. 6. There must be a strong efflux of water, because the water must run on at once 
and more rapidly. 7. Many soils become too much softened by the water standing on it. 
Tt is not to be denied that, if we can have a choice, we must prefer the other kind, (the sur- 
face, by conductors, &c.) 

As to the subterraneous irrigation, drainage forms an important feature in cases of marshy 
spots. The water is thus conducted from lower to higher grounds by means of drains with 
sluices, and by capillary attraction it rises in the porous soil, and permeates and so moistens 
the roots of the plants. Drains and sluices are parts of the arrangements as well as conduc- 
tors ; for the water is dammed up*below, and then, by sluices and conductors, flows over both 
sides, and spreads forth mounting upward. The conductors or fecders must have their water 
higher than the surface of the water when it is let in. 

Hlubek furnishes a great variety of formulas to determine the velocity of water, the falls 
and profiles; also a table calculated for a mass of water of from one to twenty-five cubic 
feet, which show the precision with which thg subject is examined in Germany. 

Among the agriculturists of England, Mr. Mechi has been distinguished for his success in 
various methods of improving land. Le speaks in high commendation of irrigation in 
general, and seems to have tried numerous experiments with a kind of irrigation not yet 
particularly adverted to, viz: that of sewage waters, or from tanks of water more or less 
thickened with manuring substances, and then conducted on the land. Attention has re. 
cently been turned to the subject in connexion with the sewage of cities, and many valuable 
articles are to be found in the agricultural journals; but as the topic belongs to rather 
another branch of the means of fertilizing lands, it will be but alluded to. Near Edinburgh 
liquid manure from sewage has been applied with great effect, and the grass has to be cut 
once a month from April to November, and is said to be remarkably tender and succulent, 
producing rich milk when fed out to cows. Some meadows, once arid and worthless, by 
being so flooded, have risen to an enormous value, and are stated to be annually let by 
public auction at prices varying from £15 to £32 (575 to $160) per acre. Tt is estimated 
that the quantity of green food cut annually from each acre is from 50 to 80 tons. 

Mr. Mcchi, speaking of irrigation, says: ‘‘By irrigation I am: enabled to double, if not 
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treble, my root and green crops, and thus render them profitable, instead of unprofitable. ‘Tt is 
quite clear that if I can double my stock, I also double the quantity of my manure, and thus 
importantly affect the cereal crops. If I double my root and green crops, I diminish their cost 
one-half. Every practical farmer knows that the losing part of his farm is the root crop, (where 
we have hot summers and little rain.) Irrigation changes all this. I am forcibly reminded 
of the truth of this statement by a five-acre pasture opposite my residence. Vainly did I 
try by solid manures to render this vile plastic clay into a useful pasture. It was like bird- 
lime in winter and cast-iron in summer; poor, indigenous, and drab-colored grasses choked 
and eradicated the finer kinds I had sown, and the animals wandered about hollow and dis- 
satisfied.. In the space of eighteen months irrigation has changed all this. New, fine, and 
fattening grasses have clothed the field with perpetual verdure; it keeps three times as 
many animals, and the close and shaven pasture indicates their affection for it; but milk 
and cream alike testify, by their richness, to the fertility of irrigation, whilst the animals 
are improved in their condition.’’ Professor Way, in his recent valuable analysis of grasses, 
in the Royal Agricultural Society's Journal, has revealed the astounding truth that irrigated 
grasses contain twenty-five per cent. more meat-making matter than those. not irrig tec 
‘¢We know that grasses are voracious drinkers; they cannot stand drowning on undrained 
land in stagnant water, from which their roots soon extract all the oxygen; but see how 
nrim and green they look beside any trickling rivulet.’’ ‘Change of air and change of 
water are as necessary to the roots of plants as to living animals. All this is effected by 
drainage and irrigation. It is no uncommon thing for us to saturate the soil to the depth 
of five feet in the very strongest clays, making the drains run with the precious fluid, 
diminished, of course, in strength and value.’’ ‘‘Plants search for, take up, and feed on 
these things. As an instance of it, put a vine within ten feet of a river, and it will send 
out a root that will reach the water and take 1t up, thus showing, if it has not reason, it 
has instinct.’’ Again: ‘My own experience of irrigation this year has shown me that, in 
the production of root and green crops, I can, on my miserable soil, surpass all efforts on 
the very richest valley lands. If it can be done in my case, it can in others, where the land 
is naturally or artificially drained. The irrigation, irrespective of manure, by the water used 
in our towns and cities would be most valuable.’’ ‘‘Not to irrigate the former (Italian 
’ rye-grass pasture) is to haye no second crop,-and the latter (green crops) become, by itiga- 
tion, of rich and fattening quality.’’ ‘‘The ordinary pasture, which was once fertile, now 
grows us abundant hay, and we are enabled to feed it up to the 12th May. ‘The aftermath 
is also rendered, by irrigation, very productive.’’ ‘A calm review of my seven years’ 
experience in irrigation enables me to reflect on the suicidal waste of manure occurring in 
this great food-requiring queendom.’’ Such is the testimony of Mr. Mechi; and his little 
work, ‘‘How to Farm Profitably,’’ contains much more to the same effect, and especially 
details as to the advantage of employing liquid manure of all kinds in irrigation. 

Mr. Mechi employs pipes and pumps for the purpose of his operations; but the application 
of steam power, it is believed, has not been attempted for the object of raising water into 
receptacles for irrigation. And yet, when it is conducted on an extensive scale; and water 
is to be brought from a distance and in large quantities, and raised to considerable heights, 
it is probable.steam-engines may be hereafter used as a most important and effective instru- 
mentality, as in the case of draining. To saturate a square yard of a calcareous, sandy soil 
with water to the depth of one foot in irrigation, it is said, requires about thirty gallons of 
water, which is equal to 145,000 gallons per English acre. Now two engines, one of eighty, 
the other of sixty-horse power, working only ninety-six days of twelve hours each, in drainage 
raised more than 14,000,000. tons of water several feet. The district drained was over 
25,000 acres, and it was previously a complete swamp. A common condensing engine, with 
one bushel of coal, can raise more than 50,000,000 pounds of water to the height of one 
foot. From this it would seem that there may be a great saving of labor, and an immense 
increase of the amount of water secured at a Small cost. ‘ 

A brief outline of the irrigation of the rice grounds of the South may be properly given 
here, as this is almost the only example of the practice of artificial irrigation known in this 
country. The description is taken from articles by R. Russell (in the Journal of Agriculture, 
vol. vii, new series) on the culture of rice. He is speaking of rice plantations above 
Savannah, on that river: ; 

‘Main canals, having sluices on their mouths, are dug from the river to the interior, 
about twenty feet in width; and, as they sometimes extend across the whole breadth of the 
swamp, they are more than three miles in length. The rice plantations are subdivided into 
fields of about twenty acres each. The fields have embankments raised around them, with 
sluices communicating with the main canal, that they may be laid dry or under water sepa- 
rately, according as ib may be required. Numbers of open ditches are also dug over the 
grounds for the purpose of allowing the water to be more easily put on or drawn off.” 

‘In all cases the water is admitted to the fields as soon as the seed is sown, and when the 
young shoot appears above ground, the water is drawn off. In the course of a week the 
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crop usually receives another watering, which lasts from ten to thirty days, according to the 
progress the vegetation makes. ‘This watering is chiefly useful in killing the land weeds 
that make their appearance as soon as the ground becomes dry. But, on the other hand, 
when the field is under water, aquatic weeds, in their turn, grow up rapidly, and to check 
their growth the field is once more laid dry, and the crop is then twice hand-hoed. By the 
Ast of July the rice is well advanced, and water is again admitted and allowed to remain on 
the fields until the crop is ripe. This usually takes place from the Ist to the 10th of Sep- 
tember. The water is drawn off the day previous to the commencing of reaping.”’ 

“Tt will be seen that large capitals are necessary in the culture of rice on the tidal 
swamps. A great expenditure of labor is constantly required to maintain the banks in 
good order, and to clear out the drain and canals, as well as to keep the sluices and valves 
ij repair. The fact, however, of the rice grounds being higher than any land devoted to 
any other crop, is quite sufficient to attest the profitableness of rice culture.’ 

Mr. Russell also speaks of the rice grounds on the delta of the Mississippi, where the: cul- 
ture is carried on differently from that followed in the tidal swamps of Carolina. He says: 
“The Miss‘ssippi usually begins to swell in the delta about the end of February, and con- 
tinues to rise till the 1st of June, from which time it again gradually subsides. It is thus 
in flood during the hot season. A ditch, having asluice on its mouth, is dug from the river 
toward the swamp. The land immediately behind the levee, being the highest, is cropped 
with Indian corn and potatoes; but, at a little distance from the river, where the land is 
lower and can be flooded, it is laid out in narrow rice fields, parallel to the river, inclining 
off from the river’s edge. The narrow strips are banked all around, so that they can be 
laid under water after the rice is sown. The land is ploughed in March, and shortly after- 
ward it is sowed and harrowed. Assoon as the young plants appear above ground, the 
water is admitted for the purpose of keeping the weeds in check. The crops grow rapidly, 
and the depth of the water is gradually increased, so as to keep the tops of the plants just 
above it. There isa constant current of water flowing from the river into the fields and 
over the swamp, so that there is no stagnation, and the fields are not laid dry till the crop 
is ready to cut. ‘The only labor that is bestowed in the culture of the crop is to pull up by 
hand the weeds, which are mostly grasses; and this operation is effected by men going to 
the fields knee-deep in water.’’ ‘The produce varies from thirty to sixty bushels of rice 
in the husk.’’ The quality, however, (Mr. Russell says,) is not equal to that of the Caro- 
lina, as less skilful management is applied in its culture. 

In this connexion it may be interesting to learn the mode in which irrigation is used in 
the culture of rice in the island of Java. The account is taken from Sir Stamford Raffle’s 
History of the Island of Java. He says: ‘‘ Water, which is so much wanted, and which is 
seldom found in abundance in tropical regions, here flows in the greatest plenty. The cul- 
tivator, who has prepared his sdwah or rice field, within its reach, diverts part of it from its 
channel, spreads it into numerous canals of irrigation, and thus procures from it, under a 
scorching sun, the verdure of the rainy season; and in due time a plentiful harvest. 
Nothing can be conceived more beautiful to the eye, nor more gratifying to the imagination, 
than the prospect of the rich variety of hill and dale, of rich plantations and fruit trees, 
or forests, of natural streams and artificial currents, which presents itself to the eye in seve- 
ral of the eastern and middle provinces at some distance from the coast.”’ ¢ 

Again, he speaks of the office of the priest of the village to keep a reckoning of the minor 
seasons for the sake of husbandry. He says that the first, commencing after the rice harvest, 
which falls in August or September, lasts forty-one days; the second, twenty-five days; the 
third, twenty-four days; the fourth, twenty-four days; and then, he adds: ‘ During the 
fifth, (in January,) which lasts twenty-six days, the implements of husbandry are prepared 
and the watercourses are examined and renewed. ‘This is the commencement of the wet 
cultivation. In the sixth season the ploughing of the séwahs and sowing of the bibdit for 
the great rice crop takes place. This season Jasts forty-one days. In the seventh pari is 
transplanted into fields, and the courses of the water properly directed. In the eighth, 
which lasts twenty-six days, the plants shoot above the water and begin to blossom. In the 
ninth season, which consists of twenty-five days, the ears of grain form. In the tenth, also 
consisting of twenty-one days, they ripen and turn yellow. The eleventh, which lasts 
twenty-six days, is the period for reaping ; and in the twelfth, which consists of forty-one 
days, the harvest is completed, the produce gathered in, and that dry, clear weather pre- 
vails, in which the days are the hottest and the nights are the coldest in the year. Goer Ys: 
periods above described chiefly refer to the progress of the principal rice crop, as influenced 
by annual rains; but there are many lands rendered quite independent of these rains by 
the vicinity of streams, which afford a plentiful supply of water at all times of the year.” 
‘Lands in Java are classed under two general divisions: lands which are capable of being 
inundated directly from streams and rivers, and lands which are not. The former are 
termed sdwah, the latter tégal or gdga. It is on the sdwahs that the great rice cultivation is 
carried on; and these admit of a subdivision according to the manner in which the land is 
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irrigated. Those which can be irrigated at pleasure from adjacent springs or rivers are con- 
sidered ag the proper sdwah ; those which depend on the periodic rains for the whole or prin- 
cipal part of the water by which they are fertilized, are called sdwah tddahan. The former 
are by far the most valuable; and lands of this description admit of two heavy crops 
annually, without regard to any particular time of the year. The fields seldom exceed 
forty to sixty feet in breadth, and the water is retained in them by means of a small em- 
bankment of about a foot in height. On the slopes of the mountains, where this mode of 
cultivation is chiefly found, these fields are gradually carried above each other in so many 
terraces, for the purpose of irrigation, the water admitted in the upper terraces inundating 
each of them in its descent.’’ ‘‘In the sdwahs of Java the fields are previously ploughed, | 
inundated, and labored by animals and hoeing, until the mould is converted into a semi- 
fluid mire; they are then considered fit to receive the young plants. No manure is ever 
used. One of the chief characteristics of the soil in Java is an exemption from the necessity 
of manure; on the sdéwah lands the annual inundation of the land is sufficient to renovate 
its vigor, and to permit constant cropping for a succession of years, without any observable 
impoyerishment. In the cultivation of the sdwahs the plants are uniformly transplanted, or 
removed from their first situation. 

‘In raising rice in the séwahs inundation is indispensable till it is nearly ripe. The seed is. 
first sown on a bed prepared for the purpose, about one month before the season for trans- 
planting it, and the plant is during that time termed bibit. Two methods are in use. Ac~ 
cording to the first, called writ, the ears of pari are carefully disposed on the soft mud of 
the seed bed; in the second, called ngéber, the seeds are thrown after the manner of broad- 
cast in Europe. In by far the greatest portions of the island, the ground is prepared, the 
seed sown, and the plant remoyed, during the course of the rainy season, or between the 
months of November and March. In situations where a constant supply of water can be 
obtained from springs, rivulets, or rivers, two crops are produced in the course of twelve or 
fourteen months; but the advantage of double cropping, which exhausts the soil without 
allowing it time to recover, has been considered as very questionable. If, in some situations 
commanding a supply of water, the earth is allowed to rest after the preceding harvest, 
during the latter end of the rainy season, and the transplantation made in the months of 
June and July, it generally yields more profitable crops than the common method of work- 
ing the sdwah. This, which is termed gddu, has been recommended by the experience of 
European planters. Irrigation is exclusively effected by conducting the water of rivers and 
rivulets from the more or less elevated spots in the vicinity, and in this respect differs mate- 
rially in its process from that of Bengal; for, although considerable labor and ingenuity are 
exercised in detaining, regulating, and distributing the supply, by means of dams called 
bandan gans, no machinery whatever is employed in raising water for agricultural purposes 
on any part of the island. The rice grown on sdwahs is of two kinds, pdéri génja and pdri 
ddlam. _ In the former, the harvest takes place four months after the transplantation; in the 
latter, six months. Pdri génja, having the advantage of a quicker growth, is therefore often 
planted when the rainy season is far advanced. Pdri délam is more prolific, and yields a 
grain of superior quality, comprising those varieties in which the ears are longer and more 
compound. The varieties of each kind are distinct and permanent.’’ 

Irrigation has been practiced to some extent in California. Allusions to it are found in 
some of the Reports of Explorations made to the War Department, from which it appears that 
in the Los Angeles valley recourse is had to ‘irrigation by seguias (i. e., open drains) in the 
upper valleys, at San Fernando and Kikal Mungo.’’ ‘‘ Withoat this system the plains of 
Los Angeles could not produce the excessive crops of grape vines which they do. In the 
spring and early summer there is abundant water derived from the melting of snows on the 
Kikal Mungo and the San Bernardino ranges, which are occasionally retained on their sum- 
mits to the middle of summer, and supply the numerous arroyos and creeks that find their 
way into the San Gabriel or Santa Anna rivers.’’ ‘‘Most of the fine graperies near the 
pueblo Los Angeles extend along the river side. One proprietor, Don Luis Vigné, had 
forty-two acres under his vineyard, the largest in the country. The vines are planted in 
rows of hills, the plants being about six feet aparteach way. They are watered by sequias 
or open drains from the river, which roll in a channel down one side of an allotment, with 
side sluices for allowing small streams to flow in between the rows and irrigate the ground. 
The water is allowed to lie on the surface from four to six days, and is then shut off ; and 
this process of irrigation is repeated several times during the early growth of the fruit.” . 

Artesian. wells are represented to have been used in some parts of California for the pur- 
pose of supplying water for irrigation ; but no account of their cost and efficiency has been 
given in the authentic reports. 

There is hardly any people in Asia or in Africa who have not more or less resorted to the 
practice as a means of giving moisture to the various crops grown on their fields. Two or 
three instances may be cited as contained in the narratives of travellers. 

Richardson (vol. i, p. 198-200) says: ‘Irrigation is the grand means of agricultural 
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production in Sahara. Without irrigation the oases would be mere halting-places for 
carayans, and would afford but a scanty supply for human existence.’’ ‘In Ghat, Ghadames, 
and other oases of Sahara, as well as in the greater part of the Tripoline coast, this system 
of irrigation [#. e., as practiced in Asia] is now practiced to its full extent; and water here 
shows a power of production with which we are unacquainted in more humid and temperate 
climes. At this time the barley and wheat are shooting up simply under the power of 
water, which is conveyed to them by small ducts of earth drawn up from the wells. Every. 
four or five days a bullock or slave draws up the water from the wells, which are of a very 
rude construction, but answer the purpose. The water is then poured into a receiver of earth 
or stone, from which it runs into the small conduits of earth. Sometimes the main conduits 
are made of lime mortar, as in the island of Jerbah. The field to be irrigated is divided 
into small squares, or compartments, sometimes oblong, of only about 7 by 5 feet in size ; each 
is edged up with a small embankment of earth ; between each line of squares run parallel 
ducts or gutters of earth, communicating with one large and common conduit, which is 
usually placed, to run better, on the highest part of the field, and as nearly as possible ent 
into halves. Whilst the water is being drawn up, a lad opens each compartment of the 
field with a hoe or shovel hoe, and lets the water into each square, shutting it up again 
when the surface of the ground is merely covered with water. I have seen them tread 
upon the;springing blades of grass when s0 irrigating them, to give their roots more 
force and tenacity in the ground. In Ghat this irrigation is repeated every five days, or 
less, until the grain is in the ear and nearly ripe.’” ; 

Mr. Sirr, in his account of China, speaking of Chinese irrigation, says: ‘‘ The sugar plan- 
tations in China are allowed to be of a very superior description ; and we are induced to 
believe, from the statements made by West Indian and Cingalese planters, that to the 
superiority of Chinese irrigation the excellence and flourishing condition of their planta- 
tions and canes is due. The mode adopted is that of conducting water through trenches 
from the large reservoirs, which are placed between each row of canes; and at regular 
intervals the water is allowed to pass through transverse trenches; these trenches are either 
opened or closed, as the canes in their respective securities require moisture.” 

The mode of irrigation practiced in Caubul is thus described by the Honorable Mount 
Stuart Elphinstone, (vol. i, p. 396—’8,) in his account of the kingdom of Caubul : 

‘¢ The most general mode of irrigation is from streams, the water of which is sometimes 
merely turned upon the fields, but oftener is carried to them by little canals. It is diverted 
into those channels by dams, which, in small rivulets, cross the bed, and are swept away 
in the season when the water rises. In larger rivers, a partial embankment is made on one 
side which extends for a certain distance into the current, and which, though it does not 
entirely interrupt the stream, yet forcesa part of itinto the canal. From the canal smaller 
water-courses are drawn off into the fields, which are bounded by little banks raised on 
purpose to retain the water. 

“The next contrivance for obtaining water is the sort of conduit which is called cauraiz, 
or caureez, tis known by the same name in Persia, but is there most frequently called a 
kaunaut. Jt is thus made: the spot where the water is to issue must always be at the foot 
of a slope extending to a hill, and the ground must be examined to ascertain whether there 
are springs and in what direction they lie. When the spot is fixed, a very shallow well is 
sunk, and another of a greater depth is made at some distance up the slope. A succession 
of wells is made in this manner, and connected by a subterraneous passage from well to 
well. The wells increase in depth as the ground ascends; but are so managed that the 
passage which connects them has a declivity toward the plain. Many springs are discovered 
during this process, but the workman stops them up that they may not interrupt his opera- 
tions until he has finished the last well, when he opens the springs, and the water rushes through 
the channel, rises in the wells to the height of its source, and is poured out from the lowest 
into a watercourse which conducts it over the fields. When the cawreez is once completed, 
the wells are of no further use, except to allow a man to descend occasionally to clean out 
the channel. The distance between the wells varies from ten yards to a hundred. It is 
usually about fifty. The dimensions of the channel are generally no more than are neces- 
sary to allow the maker to work, but some are much larger. I have heard of a cauree2, near 
Subzewaur, in Persian Khorassaun, through which a horseman might ride with his lance 
over his shoulder. The number of wells, and consequently the length of the caureez, depend 
on the number of springs met with, as the chain is generally continued, either till water 
enough has been obtained, or till the wells become so deep as to render it inconvenien to 
proceed. I have heard of various lengths from two miles to thirty-six, but I should sup- 
pose the usual length was under the lowest of these measures. * * * Conureezes are 
very cormmon in all the west of the country, and their numbers are on the increase. : 

In the Journal of the Royal Agricultural Society, vol. v, (1844,) p. 287, the following 
account is presented of the mode of procuring water for purposes of irrtgation in Afghan- 
istan, evidently similar to those described by Mr. Elphinstone : 


224 : AGRICULTURAL REPORT. 


«« All the high mountain peaks in the valley of Kojick and Pisheen are covered with 
snow in March and April. ‘The valley slopes from north to south, and also from east to 
west. Itis studded with villages, which are hid among gardens and orchards, and isa 
lovely plain, being refreshed with sweet waters and clothed with luxuriant vegetation. It 
is intersected by numerous small canals and water cuts, which are supplied by means of 
khareez. These khareez, upon which so much depends in Afghanistan, consist of a number of 
shafts, or wells, sunk in the upper part of the plain, where there is water, until they meet 
with springs. They are connected at the bottom by subterraneous galleries, and the whole 
united in one canal, which is carried under ground down the valley, at nearly the same 
level, or at least with only a sufficient slope to cause the water to flow; while the slope of 
the country being so much greater, the canal of course gradually emerges to the surface. 
Wells are sunk along the line at the distance of every fifteen or twenty yards, through 
which the soil is brought up from the canal, and air admitted to the workmen. They are 
never closed, but remain a line of open wells marking the course of the canals under 
ground, which are often of great length, being many miles. When the canal makes its 
appearance on the surface of the country, and becomes an open water-course, it is often 
carried for twenty or thirty miles, fertilizing the country through which it passes. A num- 
ber of these khareez, which unite together at a place called Sir-i-ab, or Head of the Spring, 
a few miles north of Kmetlah, form the source of the Shadeezy Lora river; a considerable 
stream, of great importance to the country, being thus in a manner artificially formed.’’ 

Some idea of the history and progress of irrigation in different parts of the world has been 
herein presented, together with such a summary of collected views in relation to its action, 
the modes of conducting it, and the advantages it offers to the husbandman, as may be 
useful to our own agriculturists. Little or nothing, comparatively, seems to have been 
done or attempted, or is even generally known, in our own country, in respect to the prac- 
tice of irrigation ; and yet no-land, probably, presents better opportunities for realizing its 
great benefits at little cost. Were the attention of our farmers and planters directed to the 
subject, and were they to make a real trial of the methods that have been practiced, 
according as the situation of the ground, its soil, surface, and other circumstances suggest, 
it is confidently believed they would reap great profits from well-conducted systems of irri- 
gation, on a larger or smaller scale. Considerable interest has been excited in regard to 
drainage ; and the good results which have accrued from its introduction justify the recom- 
mendations with which it has been often pressed upon the notice of agriculturists by the 
agricultural journals, and in public addresses, and lectures before agricultural societies. Let 
an effort be made now to urge upon our intelligent farmers this kindred subject of irrigation, 
and equal success, it cannot be doubted, will soon reward the labors of those who enter 
upon it with the prudent and resolved aim to avail themselves of all the means at their dis- 
posal to secure its full and rich fruits, in the fertility of their fields and increased value of 
their crops. i 

“Such an awakening to its importance would soon call forth the ever-accumulating testi- 
mony of experience, and create a demand for the best practical treatises, which might at 
little cost be found on the shelves of every book-shop, and would probably add millions to’ 
the productive income of our agricultural resources, turning the most barren spots into 
well-watered gardens, and clothing with deep verdure many tracts of country on which 
poverty-stricken laborers now gather but a meagre recompense for their industry. Even in 
what has been herein given in the details of actual experiment, there is that doubtless which 
ought to make many a farmer and planter resolve that resources ‘so easily turned to profit, 
but now utterly wasted, shall be made to yield of their strength and power to add to his 
fields and pastures a richness and ‘fatness they have hitherto never exhibited ; and thus, too, 
ce ae enlarging the material and permanent wealth of an industrious and intelligent popu- 

ation. 


GRASSES FOR THE SOUTH. 


BY REV. C. W. HOWARD, ASSOCIATE EDITOR OF THE SOUTHERN CULTIV. ATOR, 
KINGSTON, GEORGIA. 


As this Essay is designed to be an inquiry into the adaptation of the South for the culti- 
vation of the grasses and into the different kinds of the grasses best suited to a Southern 
latitude, many things will be found in it without interest to a Northern reader. In fact, 
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statements will be made which, though true at the South, would be untrue at the North. 
The purposes of grass culture at the South and the North differ widely from each other. At 
the North the chief object is hay as a supply for winter. At the South the desideratum 
is the cultivation of those grasses which will grow during our mild winters, and therefore 
save us the expense and labor of making hay. Hence it will be seen that recommendations 
which will hold good in ene section will not always hold good in the other. 

As this Essay is designed for general readers, it will not be a Botanical Essay. Whenever 
it is possible, the common popular names will be applied to the grasses considered. 


I.—IMPORTANCE OF GRASS CULTURE TO THE SOUTH. 


In no, part of Christendom, enjoying a good government, and settled by an intelligent 
population, does land sell at so contemptible a price as in the Plantation States. In Georgia, 
for instance, land does not command an average price of five dollars per acre. Various 
causes have been assigned for this low value. It will be instructive to éxamine them. 

The reason generally assigned at the South is the proximity of an abundance of cheap 
fertile lands at the West. Jf this be a sound reason at the South, it should also be true at 
the North, as it is as easy to reach new lands from New York as it is from Georgia. But 
land is steadily rising in value in New York and other northern States. The proximity of 
new lands cannot, therefore, be the cause of the low price of land at the South, as it does 
not produce this result at the North. ‘ 

It is said, again, that the supply of land is greater than the demand, in consequence of 
the sparseness of our population; capital seeks its most profitable investment. There is 
money enough in the Southern States to have given a much higher value to our land. But 
the truth is that prudent men have found that, under our present system, land will not 
pay an interest on more than its present price. Hence this capital, instead of being invested 
in land, is appropriated to the building of railroads, factories, &c. It will also be found 
that in the Southern States where the white population is least. dense the lands are highest 
in price, and the reverse. 

Many persons suppose that it is the form of labor prevalent at the South which diminishes 
the value of Southern lands. This supposition is worthy of a brief consideration. 

The remarks made upon it will not touch the moral or political aspect of Negro Slavery ; 
it will be considered merely as a matter of agricultural interest. 

If Negro Slavery diminishes the value of Southern lands, it must produce this result in 
some one of the following forms. 

Before noticing these forms it may be proper to make the general remark that at the 
South where the negroes are the most numerous the Jands bear the highest price, as the 
rice, Sea Island cotton, and sugar-cane lands. Some of our best rice lands now command 
from two hundred to three hundred dollars an acre. The reason of this high price will be 
given hereafter. 

Does slave labor affect injuriously the value of Southern Jands from its want of constancy? 
Tt is the most constant form of labor. The negro has no court-house, no jury, no musters, 
no mill to attend. He has no provision to buy, and no anxiety or loss of time on this 
account; food for himseJf and family is provided. If his family are sick, careful nurses are 
provided for them. ‘The details of cotton and rice culture could not be conducted with a 
form of labor less constant. 

Is there a deficiency of vigor in slave labor? In all forms of out-of-door bodily and severe 
labor, to be continued for a length of time, the well-fed negro is more capable than the 
white man. The regular and almost universal allowance of food upon plantations shows 
that, as a general rule, the negroes have a sufficiency of hearty and nutritious food. 

Is there a deficiency of intelligence in Slave labor? There is less intelligence than among 
white laborers at the North, in Scotland, and some parts of England; but not less intelli- 
’ gence than exists among the mass of French, Irish, and Belgian laborers. Yet land rates 
as high in Belgium as in any other part of Europe. The cultivation is also as perfect as 
ean be found elsewhere. It is not so much the intelligence of the laborers as of the con- 
trolling and directing mind, which is of the greatest moment in agriculture. 

Ts there a deficiency of economy in slave labor? The entire expense of a negro laborer 
on a plantation cannot be put down at more than fifty cents a day. Gan any other labor in 
this country be obtained as cheaply as this? Beyond this, multitudes of men have largely 
increased their fortunes by the natural increase of their Jaboring force. 

If there be no deficiency in the constancy, vigor, intelligence, or economy of slave labor, 
it cannot be supposed, with justice, to affect the value unfavorably of Southern land. 

In the present excited state of the public mind it is proper to repeat the remark that this 
brief inquiry is made, not with a view to exciting discussion of a véxed topic, but solely of 
arriving at the true cause of the low price of Southern land, and of suggesting a remedy. 
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This inquiry could not be conducted without an examination of the character of the labor 
employed upon the land. 

Does the Southern climate affect injuriously the price of Southern lands? It does not; 
because the lands are of the greatest value [greater than anywhere else in the Union] in 
those parts of the South which are not sickly, as the rice lands. Asa general remark, the 
climate of the middle belt of the Southern States, including rolling oak and hickory lands, 
very closely resembles the climate of France, which is considered to be the best climate of 
Europe for agricultural purposes. In most of this region there are but few days in winter 
in which the plough need be stopped on account of the frozen state of the earth. 

Is there a deficiency in the natural fertility of the Southern soil? No one will pretend to 
say that the original fertility ofthe great body of the Southern States was inferior to that 
of the Middle and Northern States, where land has attained a great comparative value. 

Ts there a deficiency in the salable value of Southern products of the soil? These pro- 
ducts generally command a better price at the South than the North. The most valuable 
products of the South, cotton and rice, are peculiar to it. 

Tf the low value of landed estate at the South is to be attributed neither to the proximity 
of cheap Western lands, to slave labor, to defective climate, to sparseness of population, or 

deficiency in the value of its ‘products, to what is this low value attributable? 

The answer is, to the Defective System of Southern Agriculture. That system is defective, among 
others, in the following particulars : 

Ist. This system is such that the planter scarcely considers his land as a part of his per- 
manent investment. It is rather a part of his current expenses. He buys a wagon and 
uses it until it is worn out, and then throws it away. He buysa plough or hoe, and treats both 
inthe same way. He buys land, uses it until itis exhausted, and then sells it, as he sells scrap 
iron, for whatever it will bring. Itis-with him a perishable or movable property. It is some- 
thing to be worn out, notimproved. The period of its endurance is therefore estimated in the 
original purchase, and the price is regulated accordingly. If it be very rich level land, that 
will last a number of years, the purchaser will pay a fair price for it. But if it be rolling 
land, as is the great bulk of the interior of the Southern States, he considers how much of 
the tract is washed or worn out, how long the fresh land will last, how much is too broken 
for cultivation, and in view of these points determines the value of the property. Of course 
he places a low estimate upon it. 

2d. The system of Southern agriculture is such that a very large proportion of the landed 
estate yields no annual income. A considerable amount is in woodland, yielding nothing 
but a supply of rails and fucl. This is to a great degree dead capital. A large number of 
acres on almost every farm in the older parts of the cotton States is worn out and at rest— 
of course paying no interest. The only paying part of the tract is that which is under the 
plough. ‘The interest on the land which the planter does not cultivate must be charged to 
that which he does cultivate, and this brings down the value of the whole property to a 
very low figure. 

3d. The Southern system of agriculture allows to land no value independent of the labor 
put upon it. The negro is the investment rather than the land. The value of the negro 
is instantly affected by a change in the price of cotton, while the value of the land which 
grows the cotton is comparatively unaffected. It is an extraordinary anomaly that perish- 
able labor should take precedence of imperishable land. It is not uncommon to hear young 
men at the South giving it as a reason for their entering a profession, that while they 
owned. a large body of land they owned but twenty or thirty negroes, and that it would be 
impossible to make a support with so small a force. When asked how the rest of the world 
manage who have no negroes, the reply is ‘‘ our system differs from theirs, ours requires a 
large amount of labor.’’ 

Precisely, and therein it is defective, and until that defect be remedied, land will continue 
to be comparatively a drug in the market. It is the design of this Essay to show that it is 
Desihie to give land a value independent of any costly or complicated annual labor bestowed 
upon it. 

4th. The Southern system of agriculture includes a succession of crops of a most exhaust- 
ing or otherwise injurious character. These crops are cotton and corn, varied only by small | 
grain. This succession is continued until the land is worn out and turned out to rest. 

5th. These crops are,not only exhausting and hurtful in consequence of the clean culture 
they require, but they also require an amount of labor not known elsewhere. If we con- 
sider the amount of productive land, that is, the number of acres yielding an annual 
income, we shall find the amount of labor used on an ordinary Southern plantation to be 
greater per productive acre than the amount of labor used in the most perfectly cultivated 
portions of Europe. In the latter every acre produces something, whether in pasture 
meadow, or cultivated crops. At the South nothing but the cotton or grain pays. The 
rest of the plantation is idle. 
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The causes mentioned are those which have the greatest influence in depreciating the 
value of Southern land. They are as follows: 

The planters buy land as something to be worm out, not improved; they suffer a large 
portion of their investment. in land to 1emain as dead capital paying no annual income; 
they pursue a system which allows no value to their land independent of the labor bestowed 
upon it; they cultivate a succession of crops cf an exhausting or otherwise hurtful character; 
and, lastly, in the cultivation of these crops, they use an amount of labor not known else- 
where in intelligent agriculture. 

The people of the Southern States must be in all time chiefly an agricultural people. Their 
land must be the basis of their wealth. Upon its skilful use must rest their permanent 
prosperity. Large and remuncrative crops at the expense of the land indicate a prosperity 
which is fallacious. It is living upon capital. That which gives the greatest value to their 
land most conduces to their permanent prosperity. There is no question of political economy 
of equal importance to the people of the South as the best means of increasing the value 
of their landed estate. For instance, there are in the State of Georgia, selected because the 
writer happens to be most familiar with it, about thirty-seven millions of acres of land. 


An average increase of value of ten dollars per acre, which would not bring its salable. 


value to fifteen dollars per acre, would give an increase to the property of the State of threc 
hundred and seventy millions of dollars—a sum larger by more than fifty millions of dollars, 
than the whole value of the personal and real estate of Georgia by the census of 1850—an 
increase which would yet leave the land of the State worth less by thirteen dollars per acre 
than the average value of land in the Middle States. 

The remedy proposed for this depreciation of Southern land is A Change in the System of 
Agriculture prevalent at the South. 

When a change is spoken of, it is not meant to advise an abandonment of any of our 
staples. The world requires southern cotton, rice, and sugar. It cannot now dispense with 
them. A total failure in the cotton crop would create, if not a revolution, a fearful disturb- 
ance of affairs in England. 

The change proposed is the incorporation into the Southern system of agriculture, of a 
feature by which crops for the improvement of the soil shall receive as regular attention as 
crops for sale. 

Prominent among these crops are the artificial grasses. By them, most profitably, suffi- 
cient live stock can be raised to keep in a state of progressive improvement the lands culti- 
vated in cotton or the cereals. By their use the whole of the farm becomes productive. 
There is no dead capital in it. The soil is prevented from washing or exhaustion. An 
equal area may yield an income with much less labor. 

In fact, a portion of the farm yields a fair income without annual labor, save the cost of 
keeping up the fences. 

As a confirmation of the truth of these remarks, if we take the map of Europe, we shall 
find that land rates in price in proportion to the attention paid to the artificial grasses. It 
is least in Spain ; it rises in France ; it is still greater in Belgium, and greatest in Holland, 
which is almost a continuous meadow. 

If we take our own country, the same observation holds. good. Passing by the older 
Northern States, let us compare Kentucky and Georgia. The Kentucky lands, as a general 
remark, are much better naturally than those of Georgia. But there are some bottom lands 
in Georgia equal to the best of the Kentucky lands, leaving out the rice lands. We can 
easily find any of the best bottom lands in Georgia which will command more than fifty 
dollars an acre, while farms sometimes sell in Kentucky for more than one hundred dol- 
lars an acre. Both are slave States. Kentucky is younger than Georgia. She is nearer to 
the new lands of the West than Georgia. Her climate is not so good as the climate of 
Georgia. The cause of the difference must be found in the different systems of cultivation 
adopted by each. Every acre of the Kentucky farm, including woodland, produces some- 
thing, as all the land not under the plough is in grass, yielding a return without labor. On 
the contrary, no acre of the Georgia farm produces, except that which is under the plough, 
and the farm does not contain within itself, under the present system, the means of repair- 
ing the damage done by the plough. The cause of the difference, then, between the Georgia 
and Kentucky land of equal fertility in value is obviously the reason above given. 

This is the proper point to allude to the exception afforded by the rice lands and some of 
the Sea Island lands. Both of these have the means of keeping up their fertility within 
themselves. If they did not possess these facilities, they would quickly fall into the con- 
dition of the rest of the Southern lands. The rice lands can keep up thcir fertility by flood- 
ing with water; the sea islands by using the marsh mud which surrounds them. They are 
to a degree independent of live stock. The rest of the South must look to live stock as 
their only permanent reliance for keeping up the fertility of the lands. All experience 
teaches that there is no way of keeping live stock in sufficient numbers to answer this end 
but by the aid of the artificial grasses, which follow and do not precede the domestic 
animals. All grasses are considered as artificial grasses which it is necessary to sow. 
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II. —CAN THE ARTIFICIAL GRASSES BE GROWN IN THE COTTON STATES? 


A great many things are now done at the South which, a few years since, were deemed 
impracticable. It was supposed that winter fruits could not bé raised at the South. The 
reason was that the experiments were madeewith trees suited to a Northern climate. It is 
now conceded that the Southern apples and pears for winter use quite equal the Northern. 
Tt was supposed that wine could not be made at the South, yet Southern wines cannot be 
exceeded in this country. It was supposed that malt liquors could not be made at the 
South, yet beer of excellent quality is made here. It was supposed that cheese could not be 
made at the South, yet as good cheese as any made at the North has been exhibited at our 
Fairs. It was supposed that wool of the Saxon and merino sheep would deteriorate in the 
climate of the South, yet at the World’s Fair in London, Tennessee wool took the premium 
over all competitors. We should never conclude that a thing cannot be done because it has 
not been done. 

It is said that the climate of the South will be an effectual barrier to the extensive growth 
of the artificial grasses. These grasses make up a large class. There are several hundred 

them—some belong to a cold climate, and some to a warm climate, some requiring a 
damp soil, and others a dry soil. There is as much difference in their habits as there is in 
the habits and wants of fruit trees. Because the fig and pomegranate will not grow in 
Massachusetts, shall we conclude that no fruit trees of any kind will grow there? And be- 
cause a Northern artificial grass will not grow in a Southern soil, shall we conclude that no 
artificial grass will grow there? 

The Southern climate has its advantages and disadvantages in grass culture. At the 

North the danger is that the grass will be frozen out, at the South that it will be burned 
out. Proper precautions must be taken in both instances. <A traveller passing through the 
Southern States in July, and finding the grass parched under the summer’s sun, may, on his 
reaching the North in the same month, find their meadows looking green and refreshing, 
and may conclude that grass culture succeeds in the North, but is unsuited to the South. 
But suppose the same traveller finds in the following March that the land at the North is 
stiff frozen or covered with snow ; that the cattle are all housed and eating costly food ; and 
when he reaches the South in the same month, finds the pastures green and verdant, and 
the cattle luxuriating in new grass, might he not with the same propriety conclude that the 
North was a bad grass country, and the South a good one? 

The hot suns of the South are against the grass in the summer, but they are very much 
in its favor in the winter. Almost all the Northern grasses which will live at the South 
change their habits and become winter grasses. They grow during the winter. It cannot 
be expected that they should grow during the summer. Everything which the Almighty 
has made, possessing either animal or vegetable life, requires some period of repose. These 
grasses, which have so changed their habits as to grow during the winter, must not be 
grazed during the summer. Nor must they be so closely grazed during the winter that 
their roots will be left in a denuded state to encounter the hot sun of the summer, which 
will keep them. They must be allowed to rest from their winter and spring labors under 
a cover of a portion of their own vegetation. | : 

The ability to use the artificial grasses during the winter is a great advantage of the 
Southern climate. It amounts to letting the stock mow their own hay, and is a saving of 
the expense both of mowing and of expensive barns. The cost of one Pennsylvania stone 
barn would lay down a considerable Southern plantation in the winter grasses. The substi- 
tute in the summer is the crab grass, which springs as soon as the grain is cut, and affords a 
bite of fresh young grass at a time when, in countries destitute of this invaluable product, 
cattle feed reluctantly on the old grass of the spring. 

It may be said by some of the readers of this Essay, ‘ This is fair theory, but we have 
tried these grasses at the South, and they do not succeed.’? Perhaps the experiment has 
been made on poor land. Neither cotton, corn, nor grain would succeed if put on poor 
land and left without subsequent attention. The great body of the Southern States was 
once covered with a carpet of nutritious grasses, as Texas now is. They were then natural 
to grass. Most of these grasses have disappeared from among us. ‘The pea vine once grew 
on land now too much exhausted for profitable cultivation without manure. The history 
of a range is as follows: When the stock of the settlers first enter it they attack only the 
grasses which they like. They continue these attacks from year to year, beginning as soon 
as the first bud of the spring puts forth. They leave the grasses which they do not like. 
These flourish while the valuable grasses are destroyed. Hence we may go into a range in 
the newer parts of the South, and while the ground is covered with grass in August almost 
knee-high, we shall find the cattle hungry in the midst of apparent plenty. 

Cultivation adds to the destruction of the valuable natural grasses. The salts necessary 
to them are exhausted by it. And if we wished to replace these grasses upon the soil on 


GRASSES FOR THE SOUTH. 229 


which they once flourished, it would be absolutely necessary to manure it heavily: The 
careful observer will occasionally find some of these grasses growing in the older parts of 
the South, but always in rich places in which they have by some means been secured against 
the exterminating “‘ hoof and tooth.’’ If it be necessary to manure the land in order to 
make valuable grasses grow which were once native to it, how much more is it necessary 
to manure the same land in order to make grasses grow which are forcign to it. The 
artificial grasses are highly concentrated food. They contain much in a small space. They 
are composed of the elements which make up the flesh and bones of the animals which 
eat them. They must previously feed before they can feed these animals. I: the grass 
food is not in the soil, it must be put there. There is no crop on which manuring pays 
better than on grass lands, as it pays twice—in the profit on the animals fed and in the 
umprovement of the soil. Most of the unsuccessful experiments in grass culture in the 
South have been unsuccessful because they have been made on poor land. 

Good bottom Jand at the South will generally produce the grasses suited to them without 
the aid of manure. There is very little cultivated upland in this country which will pro- 
duce good grass crops without manure. hese exceptions are generally found in the Wes 
and Northwest. They rarely, if ever, occur at the South. ‘ 

The question is asked, Will it pay to manure grass lands at the South? If it will pay 
anywhere, it will certainly do so here. If it will pay to manure a meadow at the North, 
from which hay is to be cut, cured, carted, and stacked, or housed, much more will it pay at the 
South, where all this expense can be saved by. an advantage of climate. The person who 
is considering grass culture at the South on upland, must take into the account the cost of 
manuring as an indispensable preliminary. On open land this cost may be abated and 
sometimes more than compensated by sowing grain with grass seeds, the increase of the 
grain crop covering the expense of the manure. 

Persons attempting the cultivation of the grasses at the South have sometimes failed, 
because they did not understand the nature of the perennial grasses. They are accustomed 
chiefly to the annual grasses, as the crab and crowfoot grasses. These mature rapidly, as 
they are short-lived. It is a law of nature that those of her products which are designed 
to last long mature slowly. The planter will recognize an illustration of this remark in 
the growth of a broom sedge field. ‘The first season the young grass barely makes its 
appearance, yet itis there. It is several years before it entirely occupies the ground. The 
same field, if ploughed, would spring up in crab grass, and in two months would be covered 
with a heavy carpet of grass and annual weeds. 

When a field is sown with the artificial grasses at the South, the first season the groun 
will apparently be occupied almost exclusively by the natural grasses and weeds which 
always follow the stirring of the soil by the plough. The experimenter, observing this 
result, concludes that his experiment is a failure and ploughs up his ground. 

He should have remembered that these grasses and weeds are annuals; that they follow 
the plough ; that they will not appear the next year, and that they have shaded from the 
scorching sun the delicate needle-like spears of the young perennial grasses which are hardly 
visible to his eye. He should have waited until the next year, when he would probably 
have found a fair stand of the grass sown by him. Again, some experimenters in grass cul- 
ture, delighted at the succulent appearance of the young grass in the autumn, when every- 
thing else has been withered by frost, turn upon it their equally delighted animals. These 
continue upon it all winter, wet or dry. A blade of grass which appears above ground is 
instantly bitten. 'This process is repeated until late in the spring. The summer’s sun comes, 
the naked roots are exposed to it, the grass is killed, and the experimenter declares that the 
Southern climate is unsuited to any of the artificial grasses. 

These failures, whether from the selection of unsuitable grasses, from sowing in poor land, 
from ignorance of the comparatively slow growth of the perennial grasses, or from over- 
stocking and too close feeding, are all set down to the climate. 

The writer has given for more than twenty years a considerable degree of attention to the 
growth of the artificial grasses at the South. He does not hesitate to give it as his opinion, 
based upon long observation both in all parts of this country and many European countries, 
that, for the production 6f several of the most valuable grasses, the climate of the Southern 
States possesses advantages which are not exceeded by any other climate whatever—the 
temperature of the whole year being taken into the account. Our deficiency is much more 
in fertility of soil than in suitableness of climate. A disadvantage of climate is irremedia- 
ble by man; a disadvantage of soil may be remedied by skilful culture. 


UI.—WHAT ARE THE GRASSES SUITED TO THE SOUTHERN STATES ? 


Failures are often as instructive as successes. To save labor and expense to others, a 
statement will be made of the results of all the experiments in grasses and forage plants 


made at Spring Bank Farm. . ra, : 
This farm is situated ncar Kingston, Cass county, Georgia. It is in what is called the 
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blue limestone formation. The soil is astiff, red clay, having in it a very small quantity of 
sand. Except the bottom land, it has been manured where most of the experiments have 
been made. Latitude between 34 and 35 degrees. 

Voracr Prants.—1. Sainfoin.—From the great value of this plant in the South of Europe 
it was hoped that it would prove an acquisition to Southern agriculture. Seeds have been 
sowed on this farm obtained from England, France, and Naples. ‘They have been sowed, at 
intervals of time, on upland and low ground, on manured and unmanured land, on limed 
and unlimed land, and in no instance with success. The plants have lived, but their exist- 
ence has been a sickly and useless one. 

2. Burnet or Pimpernel.—This plant does not grow here high enough to mow. It is green 
all winter, being scarcely touched by our severest frosts. It is not liked by stock during the 
summer, but is readily eaten during the winter. It is worthy of more extended trial than 
has been given it here. It grows in tufts or bunches; its blood-red blossoms, with their 
peculiar round form, (from which it derives its name, ‘‘Sanguisorba,’’) render it an ornamental 

Jant.’” 

: 3. Lupine.—This was another plant from the South of Europe, from which much was ex- 
pected. ‘The plant has grown vigorously here, but soon after the formation of the beans it 
was attacked by an insect, which touched nothing else, and destroyed it. A similar insect 
has followed several other experiments with this plant in Georgia. Besides being subject 
to this casualty, it isan annual which diminishes its yalue even where it can be successfully 
grown. 

‘ 4, Vetch.—Experiments have been made with both the English summer and winter vetch. 
They have grown very well, but do not produce as much as the better sort of our field peas. 
These are alsoannual. There is a native vetchling which is propagated with ease, which 
comes earlier than any other forage plant-except lucerne. This is an insignificant plant on 
poor land, but on rich land grows more than knee-high and makes a fine hay. Its best use 
is to be sown with winter grasses for pasture ; after once being sowed, resowing is not neces- 
sary unless it be grazed too severely. It is now becoming generally diffused over this farm. 

5. Scabious.—This is a forage plant much valued at the cantons of the Cevennes. Besides 
being nutritious, it is believed to possess valuable medicinal properties for live stock. it is 
known in our flower gardens under the popular name of ‘‘Mourning Bride.’’ It has not 
been found here to stand grazing, and does not answer for hay. 

6. Chicory.—Arthur Young speaks with enthusiasm of this plant: ‘‘ Inever see this plant,’’ 
says he, ‘‘ this excellent plant, without congratulating myself for having travelled with the 
view of acquiring and spreading useful knowledge.’’ According to him the introduction of 
this forage plant into England, if a man had done nothing else during his life, would be suffi- 
cient to prove that he had not lived in vain. In the Southern States it certainly does not 
promise equal benefits: It grows with vigor; stock are fond of it when cut and thrown to 
them. But it is propagated too slowly, and requires too much culture for the present state 
of Southern agriculture. Such at least is the conclusion based upon the experiments made 
with it upon this farm. 

7. French crimson clover.—tThis is a beautiful annual when in blossom, resembling a field 
of large ripe strawberries. On rich land it thrives well during winter and spring, and affords 
early and valuable pasture. As a fertilizer it would be valuable sown with wheat on land 
already in good heart. The seeds differ from the common red clover in being enveloped in 
a kind of down, which enables them to be diffused by the wind. 

8. Neapolitan clover.—This species closely resembles the preceding. Both the plant and 
the seeds are somewhat larger. It is also an annual, and its value is diminished on this 
account. 

9. Spurry.—This plant, which has been called the ‘clover of sandy lands,’’ has been 
unsuccessfully tried at this place. The growth was meagre and valueless. It is possible 
that it might thrive on lands containing more sand. 

10. Melilot.—Two species of melilot have been experimented upon ;°one an annual haying 
yellow blossoms, the seeds of which were obtained on the Battery at Charleston, 8. C. It 
grows luxuriantly here, but is rejected by all kinds of live stock. The other kind, with 
white blossoms, is a biennial, growing on rich land four or five feet high ; it is also rejected 
by stock. Itis a singular fact that this foreign plant was in use by the Cherokee Indians 
before this country was taken possession of by the whites. It was valued by the Indians as 
a fragrant ingredient in a salve in much repute among them. 

11. Narrow-leaved plantain.—This plant is regarded as a pest at the North. In England 
on the contrary, it is much valued, particularly in Yorkshire, where it passes under the name 
of ribwort. Almost all the cloverseed brought to the Southern States from the North con- 
iain seeds of the plantain. It will live at the South on the poorest land, but is valuable 
only on good land. If not grazed during the summer it will afford -a considerable amount 
of winter food. Cattle, horses, and sheep eat it in winter with avidity. Hogs are not fond 


of it. It is a useful constituent of a winter pasture at the South, and its growth is there- 
fore encouraged on this farm. 


GRASSES FOR THE SOUTH. Pou 


12. White clover.—This is an invaluable plant in Southern agriculture. It springs naturally 
in almost every place on which ashes have been thrown, and which have been left for any 
length of time, without cultivation. Its benefits are not generally known, because the spots 
on which it grows are generally thrown open to cattle all the year round. ‘They are very 
fond of it, and it is therefore rarely suffered to attain its full height. On this farm, if not 
grazed during the winter and spring, it grows on manured land sufficiently tall to mow. 
If sowed with tall grasses for hay, it stretches in its efforts to obtain its share of light, and 
thus gives a heavy cutting near the ground. Its tendency at times to slabber horses is an 
objection ; hut this objection is trifling when compared with its many advantages. It is 
very valuable as a hog and sheep pasture, as it grows during the warm spells in winter in 
this latitude and below it. It thrives on any land that is rich enough for it, growing as 
well on the sandy lands near the coast as on the dry lands of the interior. It is of much 
use as a fertilizer. When a piece of ground has been made rich enough to bear a good coat 
of white clover, which is suffered to shed seeds, it becomes as natural to the soil as crab 
grass. The process of subsequent improvement is easy. It yields little summer pasturage. 
it possesses an interest to the Southern planter, as it will thrive on sandy soils on which red 
clover will not live. It should be sowed with some of the grasses. It combines admirably 
well with Bermuda grass, as the white clover appears as the Bermuda ceases to grow in the 
autumn. The extensive cultivation of this apparently insignificant though really valuable 
plant is strongly advised. 

13. Red clover.—It is unnecessary to speak of the value of this forage plant. his is 
universally known. The only question is, Will it grow at the South? Careful inquiry, 
experiments, and observations have determined the following results in regard to it: It 
will grow on rich and dry bottom lands in all parts of the South. It will not thrive in a 
wet subsoil, however rich the surface may be. It will thrive on any of our lands made 
sufficiently rich and ploughed to a sufficient depth. Deep ploughing is essential, in order to 
enable its tap root to sink rapidly into the earth. On lands destitute of clay, it is useless to 
attempt its culture. Clay lands which have been worn by cultivation must be well manured 
in order to grow red clover successfully. It will die out if pastured much, under our fiery 
sun, after the month of June. It should be suffered to remain untouched during the sum- 
mer, and be grazed again as cool weather commences. Red clover possesses a peculiar 
advantage to the Southern planter, not to cut for hay, but chiefly as a hog pasture in the 
spring, to last until the stubble fields are open. One of the greatest expenses of the planta- 
tion is the cost of meat for the negroes. This meat, during the greater part of the year, is 
bacon. The most troublesome season of the year in hog raising is the spring. Red clover 
meets the wants of that season. Every planter should sow enough red clover to graze his 
hogs at that time. There is scarcely a plantation in which suitable land cannot be found. 
Of it as a fertilizer in a rotation of crops, it is unnecessary to speak. It.grows well at the 
South in woodland which has been well thinned out, and the ashes from the burned timber 
and brush carefully scattered. 

14. Lucern.—On many accounts, Lucern is one of the most bountiful gifts of Nature to 
the Southern planter. No grass or forage plant in cultivation at the North will yield nearly 
as much hay as Imcern at the South. In good seasons, and on land sufficiently rich, it can 
be cut four or five times during the year. An acre of good Lucern will afford hay and cut 
green food for five horses the whole year. Ten acres will supply fifty head of plantation 
horses. This can be cut down in a day with a mowing machine. How unwise in the 
planter, then, to damage his corm by pulling fodder—that most irksome and senseless work 
of the plantation. A few acres of Lucern would save him this labor, and the tedious time 
occupied in pulling fodder could be employed in the improvement of his land. It is useless 
to attempt the cultivation of Lucern on poor land. It will live, but it will not be profita- 
ble. There are certain indispensable requisites in the cultivation of Lucem. The ground 
must be good upland; it must be made very rich; it cannot be made too rich. If the 
ground is as carefully prepared for it as an asparagus bed, the Lucerne will spring 
almost with the rapidity (after cutting) of asparagus. It must be very clean. When the 
Lucerne is young it is delicate, and may be smothered with the natural weeds and grasses 
of a foul soil. Land which has been in cotton, worked very late, if made sufficiently rich, 
is in a good state of preparation for Lucern. The manure put upon it must be free from 
the seeds of weeds; hence, a mixture of guano and phosphatic manures would be an excel- 
lent application. On this farm, land designed for Lucerne ig put in drilled tummips well 
manured and worked. ‘The turnips are folded with live stock—that is, they ave fed on the 
ground, which thus gets all the solid and liquid excrements of the animals, and becomes 
very rich, and is also very clean. 

Great depth of cultivation is necessary in preparation of the soil for Lucern. If the 
ground was broken up with a four-horse plough, and in the same furrow a two-horse subsoil 
plough was run, stirring it eighteen or twenty inches, it would be to the advantage of the 
subsequent crops of Lucerne. 
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Ten pounds of seed are required for an acre, sowed broadcast. Drilling is unnecessary if 
the ground be properly prepared and the Lucern is not pastured. If the preparation has 
been imperfect, and the Lucerne is to be occasionally pastured, it is better to drill at such a 
distance as will allow a narrow plough to be passed between the rows when the surface 
requires stirring. : 

Either carly in autumn or early in February are good seasons for sowing Lucern. The 
seed should be lightly harrowed in, and then the surface should be rolled. Lucern lasts 
a great number of years, the roots ultimately becoming as large as a small carrot. It should 
be top-dressed every third year with some manure free from the seeds of weeds. Ashes are 
very suitable for it. The Lucerne field should be as near as possible to the stables, as work- 
horses, during the spring and summer, should be fed with it in a green or wilted state. As 
Lucern is much earlier than red clover, it will be found a useful adjunct in hog raising. 
Hogs are very fond of it, and will thrive on it in the spring, when it is cut green and thrown 
to them. ‘This extended notice of Lucern is given because it is remarkably adapted to our 
soil and climate, and is, beyond all comparison, the most valuable plant for hay-making and 
soiling to the Southern planter. It thrives in no part of Europe with greater vigor than it 
does in the Southern States. 

It will be seen from the necessarily brief remarks upon these fourteen different forage 
plants that the writer has bestowed much attention upon this interesting branch of agri- 
culture. His observations are not taken from books, but are the result of personal exami- 
nation and experiment. Some of the seeds of these plants have been obtained with a good 
deal of trouble. When some of these plants, the seeds of which had been obtained from 
England, failed, it was supposed to be possible that the failure might have arisen from the 
fact that the seeds were grown in a climate different from our own. A second trial was 
therefore made with seeds obtained direct from Htaly. The result has been given. The 
whole of them are rejected as being not deserving of attention at the South, except Lucern, 
red and white clover, and possibly burnet. 

Tur Grasses.—The reader should bear in mind that when grasses are represented as grow- 
ing successfully at the South, it is to be understood that they were sown on land either 
naturally or artificially rich. He will be misled if he applies the conclusions hereinafter 
stated to poor land. 

15. Blue Grass.—This well-known grass will grow at the South on all lands having a good 
clay foundation. On extremely rich land, if not grazed during the summer or autumn, it 
will yield a tolerable burthen of green food during the winter. 

Its ordinary growth is low. It almost disappears during the heat of summer. It hasa 
great tendency to become, in common language, ‘‘hide-bound.’’ Its chief value is when 
sown with other grasses which grow in tufts, as orchard grass, as it fills up the intervals 
between these tufts. It should not be suffered to find its way into meadow land designed 
for hay. On rich bottom Jand it will overrun almost any other grass than Bermuda. It 
rarely grows at the South high enough to be cut, and it therefore converts a meadow into a 
pasture. It grows best in woodland. It should not be sowed alone, but in connexion with 
other grasses, and is valuable when thus used. 

16. Orchard Grass.—This grass succeeds at the South on lands haying a clay subsoil, as 
low down as the oak and hickory rolling country extends. In the flat sandy lands it is 
said not to perfect its seeds, and quickly dies out. It is of little use at the South as a hay 
grass, but possesses great value as a winter pasture. It grows best in the shade, which 
result its name would indicate. It should not be grazed during the summer. All stock 
should be taken from it in June and not allowed to return to it until Christmas. It is not 
among the most permanent of the artificial grasses. Hence it is proper to sow it with red 
and white clover, when these are used in a rotation, for the improvement of the soil. Or- 
chard grass is proper to be mixed with clover, when the latter is to be cut for hay, as both 
blossom at the same time. Herds grass and timothy are much later than red clover, and 
therefore unsuited to be sown with it. 

17. Timothy.—On rich bottom lands, well drained, timothy succeeds well, generally, at 
the South. Recent experiments near Atlanta and Athens, in Georgia, indicate that it will 
grow satisfactorily on manured upland. There are other grasses which will yield more hay 
on upland, and several others which will afford better winter pasture. It is advised to con- 
fine its use to rich bottom lands‘and for hay. 

18. Tall meadow Oat-grass.—This grass has been introduced into Georgia under several 
names: the Stanford wild cat, the Snythe grass, the Utah grass, and the Oregon grass. 
These are the same grass. The seed stems of this grass grow to four or five feet in height. 
On rich upland it yields a large amount of good hay. On good bottom land the yield is still 
larger. Its winter growth is heavier than that of any other grass, except the Italian rye- 
grass in favorable positions. It is somewhat surprising that this grass is not enumerated in 
the list of Texas grasses appended, as it is certainly a native of the West. The writer has 
been informed by others that it stands winter grazing at the South well. He cannot speak 
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from his own experience, as he has been unable to obtain seed in sufficient quantities te 
make an experiment on a scale large enough to render it practically reliable. 

If his information be correct, so far as present experiments have gone, it certainly 
deserves to be placed at the head of winter grasses for the South. 

In confirmation of this opinion, it may be instructive to quote a few authorities. Dr. 
Muhlenberg, and Mr. Taylor, of Virginia, the author of Arator, consider this as the most 
valuable of the grasses. 

‘*It possesses the advantage,’ says Judge Buel in the Farmer’s Companion, ‘of early, 
late, and quick growth, for which the Orchard grass jis esteemed, and is well calculated for 
a pasture grass. We have measured it in June, and when in blosscm, (at the time in which 
it should be cut for hay,) and found the seed stems four and a half feet long. 

“The latter math is nearly equal in weight and superior to the seed crop.”’ 

Sinclair says: ‘‘It thrives best on a strong tenacious clay, and Muhlenberg prefers-for it 
a clover soil.’’ 

Dickerson remarks that ‘‘it makes a good-hay, but is most beneficial when retained in a 
state of close feeding.”’ 

Vhe British Cyclopedia states that ‘‘it affords a greater weight of hay than most grasses. 
On the Continent, in comparison with common grass, it is found to yield in the proportion 
of 20 to 2.”’ ; 

Loudon says: ‘‘ Every animal that eats grass is fond of it, while it makes the best hay 
and affords the richest pasture. It abounds in the best meadows about Lacock and Chippen- 
ham, and has the valuable property of abiding in the same land, while most other grasses 
are constantly changing.’’ 

Mr. Lewis Sanders, of Kentucky, says: ‘‘I have been informed by an experienced trainer 
that the use of hay made of the tall meadow oat-grass, as the fodder fed in training keeps 
the bowels in a natural condition, dispensing with any use of balls, physic, &c., thereby 
giving the horse several lengths the advantage of the one weakened by physicking.’ My 
own observation and experience in feeding cattle sustain the remarks of ‘an experienced 
trainer,’ as to the feeding this species of stock with hay made of the tall meadow oat-grass or 
orchard grass. Sow the seed on ground well prepared, as it usually is for the reception of 
timothy or other small seed, fall or spring. As early in the spring as the ground can be pre- 
pared is the surest and best time to sow meadow oat-grass or orchard-grass seed. In June of 
the first year weeds will make their appearance, then, with a keen scythe, mow weeds, grass, 
and ali close to the ground. The next year comes a good crop of seed. As soon as the top 
seeds are ripe secure it with a cradle or scythe. Immediately after the seed is cut mow 
closely for hay ; then, about the last of August, you have a second crop of hay, yielding 
more than the first, leaving the best of all pastures for colts and calves.”’ 

Mr. George H. Waring, of Habersham county, Georgia, a gentleman in every way 
reliable, makes an extraordinary statement as to the yield of this grass in hay on a small 
piece of rich land. He states that the produce of a piece of ground 90 feet by 10, was 
- weighed by him, and the result in dried hay was 210 Ibs. This is at the rate of about five 
tons per acre, which would be an enormous return. 

Mr. Gideon Dowse, of Richmond county, states, in the Southern Cultivator, that this grass 
thrives well near the Richmond Baths, in Richmond county, Georgia. The lands there are 
naturally poor and very sandy, and would be considered as unfavorable to grass culture as 
any lands in the Southern States. 

On the whole, Southern planters are advised to make careful, judicious, and yet vigorous 
experiments with the tall meadow oat-grass. The seeds can be obtained from the seedsmen 
at the North, especially in Philadelphia. The attention of the Southern people was first 
called to the especial value of this grass in Southern agriculture by Mr. J. R. Stanford, of 
Clarkesville, Habersham county, Georgia, who has been raising it successfully for a number 
‘of years. 

io. Randall grass.—The writer has been unable to obtain the seeds of this grass, which is 
so much valued in parts of Virginia. Experiments made with it by others in this immediate 
vicinity have not been satisfactory, the hot sun of the past dry summer having been very 
hurtful to it. 

20. Terrel grass or Wild rye.—This native grass obtained the name of Terrel grass from 
the fact that it was first brought to notice and use by Dr. Terrel, of Sparta, Hancock county, 
Georgia, a gentleman whose name will be perpetuated in Georgia as the liberal founder of 
an agricultural professorship in the Georgia University. 

The botanical name of this grass is Hlymus. There are two species of it—one a swamp 
and the other an upland growth. They differ in the shape of the seeds and the size of the 
plant, the swamp plant being the taller of the two. The difference in valuc is not material. 
This grass is a native in all the cotton States. It isfound in Georgia from the sea-coast to 
the mountains, only, however, in spots in which it has been inaccessible to live stock. > 

Since it has been made go frequent a subject of remark in the Southern Cultivator, speci- 
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mens have been sent to the writer from South Carolina, Alabama, Iennessee, Mississippi, 
Arkansas, and Texas, with inquiries as to whether this was the Terrel grass. In each in- 
stance such proved to be the case, showing that it was originally diffused throughout all 
these States. It will be found fully described in the accompanying list of Texas grasses. 
The Terrel grass makes an abundant but coarse hay, which is, however, relished by live 
stock. Its chief value is for winter pasture, for which purpose it is admirably suited. It 
will be valuable in proportion to the richness of the land. About one bushel of seed 
should be sowed to the acre. The difficulty of obtaining the seed is an obstacle to its rapid 
introduction, as it is not in the hands of the seedsmen. ; r 

Almost every observant planter can, however, obtain enough of it on his own land to 
make a commencement. It may be readily known by the long beards of the seed, closely 
resembling the beards of rye. No planter in any part of the South who can obtain the seeds 
of this grass need be without a good winter pasture. _ 

The Terrel grass succeeds admirably in woods pasture ; this, indeed, is its natural position. 

21. English rye grass.—Experiments with this grass have not been satisfactory. It has 
lived, but yielded no good result, and has been abandoned. 

22. Italian rye grass.—'Fhis is the most beautiful of all the grasses. Its winter growth on 
very rich land is enormously great. Nothing can be more beautiful than the deep glossy 
verdure of this grass, when surrounding nature bears the desolate appearance of mid-winter. 
It is, however, capricious as to its duration, being sometimes annual and sometimes peren- 
nial. It must be recommended rather as an ornament than a utility. 

It may be an object near large towns, where manure is abundant, but will scarcely find 
its place in the rough usages of the plantation. 

In consequence of the extraordinary results stated by Colman as being attained in Europe 
from this grass, special pains were taken in experimenting with it. The first seeds tried 
were obtained from England, the second from France, and the third direct from Italy. 

There was no material difference in the results. The Italian seed was sown last spring ; 
they came up and grew vigorously, but almost entirely perished during the severe drought 
of the past summer. ° 

it is worthy of notice that a few Lucern seeds came mixed with the grass seeds. 

The Lucern is now growing luxuriantly, while the grass has disappeared. 

23. English meadow soft grass.—This grass, which grew tolerably well for two years, and 
which stood winter grazing satisfactorily, was killed by the drought of the last summer. 

24. Feather grass—Paris grass—velvet grass.—All popular names of the same grass. Re- 
jected as unworthy of attention. : 

25. Deer Park grass.—This is a native of Louisiana. It resembles the Terrel grass, to 
which, on the whole, it is inferior. 

' 26. Meadow vernal grass.—This grass is highly valued in England, as it springs very early 
and gives a delightful fragrance to the hay of which it forms a part. It has been long 
known as a border in southern gardens under the name of ‘ vanilla grass,’’ from its pecu- 
liar and agreeable odor. It is an evergreen, grows readily, but is diminutive, and has no 
merit in which it is not exceeded by other grasses. 

26. English fox-tail grass.—Rejected as unsuited to a Southern climate. 

27. Herds grass.—For certain positions and for certain purposes this is an exceedingly 
valuable grass. It is suited to moist ground ; in fact, it grows almost in running water. It 
requires a stiff, close, and wet soil. It will render valuable lands otherwise useless. It will 
grow on a pipe clay soil, provided it be not that kind of pipe clay which is very wet in 
winter and very dry in summer—it should be moist all the year. This grass is recommended 
as occupying favorably the wettest part of the plantation, from which it will yield a heavy 

return of valuable hay—quite as valuable as sheaf oats. It will bear being under water a 
good portion of the winter without injury to it. It will grow well under a partial shade, as 
in woodland thinned out. ; 

28. Musquit grass.—The variety of musquit under experiment by the writer has been a soft, 

‘woolly grass, green during the winter, but not standing grazing as well as some other winter 
grasses. It is probably the same with No. 2 in the Texas list. 

29. Crab and crowfoot grasses.—The latter of these valuable annuals is peculiar to the sandy 
lands of the South. The former is a universal product. Until a plantation is stocked with 
permanent grasses, these should be used for making hay. for this purpose it is not prudent 
to rely on the after growth from the grain fields. Sufficient ground to afford hay enough 
for the use of the plantation stock should be manured in the spring ; the ground should be 
deeply ploughed, harrowed, and rolled. If it should happen, as is frequently the case, that 
weeds precede the grass, the weeds will disappear, and the grass alone will come up. Even 
this process of getting hay is much less laborious than pulling fodder. Still, it is a labor 


that should be encountered only until permanent meadows are established, which being once 
laid down last a lifetime. 
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30. Rescue grass. —This is an annual, and in every way inferior to common rye, when used 
for winter grazing. & 

31. Bermuda grass.—Public opinion seems to have changed very much at the South in 
regard to this grass. It was at one time regarded with terror by the cotton planters. Now 
many of them are setting it out on their plantations. It is quite certain that no other 
grass will, in a hot climate, yicld as much good grazing during the spring, summer, and 
autumn as Bermuda grass. It is, however, objectionable, as it requires to be set out by the 
roots, and when once fixed in the soil it is very difficult to eradicate. Where plantations 
are destitute of good pastures, and time and inclination are wanting to put land in sufficient 
condition to bear other grasses, it would, without question, be good policy to stock the per- 
manent pasture land with Bermuda grass. Care will prevent its entrance into the cotton 
fields. On sandy lands, in which it is destroyed with comparative ease, it may be questioned 
whether it would not be judicious to introduce it as part of a regular rotation of crops. Its 
fertilizing power is certainly very great—perhaps quite as great as that of red clover. It will 
live on land so poor as to be incapable of supporting other valuable grasses, though its value 
is in proportion to the fertility of the soil. It seems to be determined that below the moun- 
tainous parts of the Southern States, if stock be kept away from Bermuda grass during the 
summer and autumn, although the ends of the grass may be nipped by frost, that there will 
be sufficient green grass underneath to feed stock during the winter. This being the case, 
it must stand unrivalled as a grazing grass in the Southern States, taking into the account 
the whole year, both summer and winter. On very rich land it grows tall enough to’ be 
made into hay, and the hay is of the very best quality. The premium bale of hay at the 
recent Fair of the Georgia State Agricultural Society was made from Bermuda grass. 

To this list of grasses, all of which, with exception of the Randall grass, have been sub- 
jects of careful experiment by the writer, he begs to add a list of Texas grasses forwarded 
to him by Mr. Gideon Lincecum, of Long Point, Texas. The comments of this gentleman 
on these different grasses cannot but be read with great interest by the Southern planter. 
There can be no doubt that most of these valuable grasses will thrive in the Southern States 
generally, if land now worn out be made sufficiently rich to grow them. There is every 
reason to believe that most of these grasses originally grew throughout these States, and 
have been destroyed by careless grazing and culture. The Texans should be warned by this 
result. They have the benefit of our wretched experience. Weare now compelled to create ; 
they only to preserve. Of the fourteen varieties described by Mr. Lincecum, the writer has 
found five now growing in protected places on this farm. The probability is that all of the 
others once grew here, and have been destroyed in the manner above suggested. 

1. Indigenous—perennial.— Bromus. (?) —This is our upland wild oats. It is a very sightly 
grass ; flourishes best in good sandy soil; has a pretty fair crop of radical leaves; the seed 
stem rises three to four feet, having many leaves, and having heads; makes good hay in 
May. Its perennial roots have visible buds all winter, rises early in spring, and is much 
sought after by the cattle. It is now rarely found out of the enclosures. 

- 2. Indigenous—biennial.— Weather grass. —Common in gullies and protected places, growing 

quite thick. In these situations it does not rise exceeding six or eight inches, but when 
properly dealt with, grows quite a heavy crop, three feet high, producing as good hay as 
needs be, and is ready for the scythe in early May. It comes up during the autumnal rains, 
and as it remains green through ordinary winters, it affords pretty fair grazing for sheep. 
Tt dies out as soon as the seed matures. Would have to be sowed every year, on which 
account it is objectionable for a hay meadow, but would do well among other grasses for a 
winter sheep pasture. 1é cannot stand a frost that would kill wheat or oats. 

3. Indigenous—biennial.— Zlymus.—Smallest wild rye. This species is often found growing 
with No. 2. They make their appearance together during the fall rains, grow all winter, 
forming a pretty carpet of grazing grass, for graminivorous animals generally. ‘The habits 
of these two species of biennials and the odor and quality of the hay they produce, are so 
much alike that to separate them in the meadow would be useless. 

4. Indigenous—biennial.— Phalaris.—This is a superior grass for hay. Comes up during the 
autumnal rains, and its odor, taste, habits, and in its mode of throwing off radical branches, 
it so much resembles the wheat that it requires considerable familiarity with both, during 
the winter and spring months, to distinguish one from the other. It matures towards the 
first of May, producing hay of as good quality as any known species. A few years ago I 
prepared the ground and sowed two acres of it. It rose three feet to forty inches in height, 
and was mowed on the 28th of April. It produced a fine lot of hay, and, coming at the 
time it did, seemed to be more acceptable to my plough horses than anything I had of the 
fodder kind. I have seen bunches of this grass, in favorable situations, seven feet high, 
with fifty-four stems bearing heads on the same stock. Its seeds are about the size and very 
much like the flax seed. Flourishes well on all our good timbered lands, but much the best 


on our black prairie soil. , : ‘ Pana 
5. Indigenous. —Bromus—Rescue grass.—Cultivated in Georgia, Alabama, and Mississippi. 
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Indigenous to Texas, West of the Brazos. Will do to brag about in other Southern States. 
In Texas it is not very popular. We have many kinds superior to it. 

6. Indigenous—perennial-—Stipa—Bearded musquit—Blue musquit.—This is the far-famed 
musquit of Texas. It is rapidly spreading itself Hastwardly. I was here twenty-five years 
ago, when it was remarked to me by several observant Texans that this species of musquit 
had not yet been found east of the Colorado, but that it was evidently travelling eastwardly. 
The native Mexicans told me that it had not been many years since its first appearance east 
of the Guadeloupe river. I did, however, succeed in finding a few plants of it Hast of the 
Colorado. It is now found—I saw it myself—as far east as the Trinity river—perhaps still 
further. It is a valuable winter grass, very closely resembling, during the winter and spring 
months, the blue grass of the more northern districts. It produces pretty fair hay, where 
it has not been grazed off during the winter and spring months. It is, however, better 
adapted for winter pasturage. Hogs do well on it during winter, and in countries where it 
is abundant they become very fat during summer, feeding on the large crops of grain which 
it produces. It is greedily devoured by the graminivorous animals generally in the winter 
season, but towards the first of March, or as soon as the spring sap rises in it, if there is any 
other grass to be had, they will not eat the musquit, and it is suffered to mature its large 
crops of seed unmolested every year, which accounts for its rapid increase and its migratory 
habits. It propagates itself by its radical buds, and by its seed, and one set of roots will 
occupy the same ground for an indefinite period. My experiment with it is three years old ; 
it is looking very well. Ido not let it mature seed. When rightly dealt with this species 
of musquit produces heavy coats of nutritious food for hogs, cows, horses, and sheep. The 
sheep, however, should not be permitted'to run upon it during summer, as its bearded seeds 
will work through their wool and into their flesh by the thousand, when it is very trouble- 
some to the wool picker and injurious to the sheep. 

. With much interest and some care I have been observing, for the purpose of ascertaining 
them, the habits and use of this reliable species of stipa, during the last twelve years. It 
flourishes best in the wild state, on level plains of black prairie soil; second, on bottoms to 
our rivers ; but it is seen in its greatest luxuriancy where it has crept into our cow lots and 
places that have been much trod out by our stock. 

From these results my conclusions are, that any of our black prairie lands will produce it 
in sufficient quantities for a high order of winter pasturage, and hay too, if itis desirable to 
grow it for that purpose. On the timbered lands and lighter soils it would be best to pre- 
pare the ground by a series of cow lots, or any other convenient cheap plan that will change 
the untutored nature of the land and leave a light sprinkling of manure upon it. Any 
time from the first of July to the last of October will do to sow it. It grows from two to 
three feet high, and matures in June. 

7. Roots perennial—indigenous.— Agrostis.—As a common name, I have called it White 
Top. Iam not certain, but I think it belongs to the genus Agrostis. Its roots are perennial, 
propagating itself by radical buds, and by numerous minute flying seeds. It grows strong, 
and during the winter season, if left unmolested, will pile up its long, juicy, radical leaves 
to the height of six or eight inches from the ground. In this state and all other stages of 
its growth, it is eagerly eaten by swine and all other grass-eating animals. Mowed in the 
proper season, it produces hay of such extraordinary richness in appearance, and the aroma 
emanating from a recently cured heap of it is so pleasant, that even a man feels himself 
invited to taste of it. 

A pasture of this grass may be freely grazed through the winter, and it will remain green 
all the time. It sustains no injury from the severest frosts, and such is the rapidity of its 
growth that it quickly shoots up its cropped blades, keeping arich green pasture throughout 
the cool season. ‘To insure heavy crops, the portion of the meadow that is intended for hay 
should not be grazed after November. About the first of April it begins to send up itsseed 
stems, which rise thirty to thirty-six inches, and by the first of May it is sufficiently mature 
for making hay. I have been making observations on the habits and uses of this grass for 
the last eight years, and find that it flourishes well on all our soilsin Texas except dead beds 
of sand. It is a rare thing now to find a headed-up stem of it outside of the enclosures. 

8. Indigenous—perennial.—TZripsacum.—Very common on all our black prairies, and in 
bottom lands. It grows very strong in Texas. If we did not grub it up every year it would 
overrun our black prairie farms in a few seasons. It produces good cow-fodder. Horses do 
not like it unless mowed while quite young. A meadow properly set with this grass and the 
next described species, No. 9, will not require renewing in a century. 

T have a meadow of thirty-five acres on black prairie soil, which consists principally of 
these two grasses; and being densely jammed on the ground, the gamma grass is not near 
so rough if mowed in June or September, at which season it is nice and ténder, producing a 
quality of hay to which horses do not object, but eat it freely and thrive well on it. It 
produces immense quantities—{I mean the mixed meadow—and it is so easily procured, that 
we have given up-fodder pulling altogether. Our horses cat it freely Winter and summer. 
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9. Big Musquit—Wavy Musquit.—This grass, higher up the country and Westwardly, is 
found occupying, almost to the exclusion of other varicties, large tracts of valley prairie 
land, and is considered a very valuable grass for constant grazing. My meadow consists 
principally of this and the gamma grass, and I notice that they are increasing and gradually 
crowding out inferior species. ‘The land which I have enclosed for meadow is black prairie ; 
has never been ploughed ; it is now ten years since it has been enclosed, and it is annually 
improving in the quantity and quality of its hay. I think it quite probable that I possess 
a lifetime meadow. I do not suffer it to be burnt off nor grazed on. Of seasonable years 
it will bear being twice mowed.» The radical leaves of the big Musquit are twelve to eighteen 
inches long, tapering the whole length, with withered points, seed stem small, prostrate, 
two to three feet long, seeds small and not very numerous. Blooms in September. 

10. Roots perennial—indigenous.—Buchloa.—Hogwallow Musquit.—I would give you the 
botanic character of all the specimens I send you, but that is a matter in regard of the 
grasses of Texas which as yet has not been satisfactorily settled. But to return to the Hog- 
wallow Musquit. Previously to the settling of Texas this sweet little carpet grass could 
obtain footing only in the hogwallows. Hence its name. Butas the other species of grasses 
are eaten out, we find it rapidly spreading itself; first along the track of old roads, tramped 
out places about the gates and lots of farms. Already there are whole acres of frequent 
occurrence completely carpeted with it. It does not flourish in shaded places, but delights 
in sunshine, and is destined scon to be our only outside pasture. It does not rise above 
three to six inches, and is peculiarly adapted to the taste and the health of the various types 
of the genus Ovis. All other grass-eating animals devour it with great gusto, and do well 
on it. Wherever it gets a footing, other grasses and weeds are forced to give way to it. 
Like the Bermuda grass, which in its habits and appearance it very much resembles, it 
spreads its luscious green carpet on the ground it selects, to the utter destruction of all other 
grasses and weeds in its way. Blooms in May and June, and of seasonable years it is green 
through the summer, and will spring up in the winter if there comes a warm spell of ten or 
twelve days’ duration. 

11. Roots perennial—indigenous.—Sé¢aria.—Delights in moist lands, where it grows finely; 
but will do well on almost any of our soils in ordinary seasons. Rises thirty to forty inches, 
having, when it is not too thickly set, thirty to sixty heads to one root. It is a rich, juicy, 
leafy grass, much sought after by the cattle and horses; so much so that it is now rarely 
found outside of the enclosures. Jt matures and is ready for the scythe in June. 

Owing to the rains which occurred in August, it has headed twice and will mature two 
crops this year. Needs further investigation. 

12. Roots perennial—indigenous.—VPaspalum.—This is a soft, succulent grass. Does not 
cure readily, and therefore not suitable for hay. Itis, however, a rich grazing grass, and will, 
with small labor in clearing out the underbrush, produce the most profitable kind of sum? 
mer pasture. Blooms in June; and this year, with our two spring seasons, it has bloomed 
again in September. : 

13. Roots perennial—indigenous.—Zlymus.—This.I suppose to be the Terrel grass of Geor- 
gia. In days gone by this was an abundant growth in the dry bottom lands of Texas. In 
some portions of the country it is pretty plenty yet. Ihave seen the people of Austin, twelve 
years ago, hauling the hay they had made from it in June. They told me that it was so 
plenty, and so easily procured, that they could cut and haul it fifteen miles at less expense, 
and that it was better than any other kind of roughness they could get in the country. 1 
am not certain that we have not a biennial species of the large wild rye. _Twill take pains 
to decide this matter next year. The specimens I send you are the perennials. This species 
flourishes finely on our uplands, either prairie or timbered soils. In good soil, when not too 
thick, it grows in very large bunches, with heavy heads. I have seen it four feet high, and 
have counted as many as seventy-four heads to the same root. ‘ Recently, however, this 
species has been forced to steal away among the weeds, in the ditches and gullies, in the 
fields and inside corners of the fences, for protection from its devouring pursuers. fu am 
of the opinion that it will not be long before it will find friends in Texas, where it will be 
found to be very capable of remunerating the frugal husbandman for any pains he may take 
with it. Blooms in June. ; om , f 

14. Roots perennial—indigenous.— Uniola.—This is the oft-mentioned wild oats, so favora- 
bly spoken by the Texan traveller. In portions of the State, where there are but few cattle, it 
is, indeed, a growing wonder. It delights in rich, dry bottom Jand, where there is but little 
undergrowth ; will flourish well on any good soil. I have travelled over fields of it, in the 
Brazos low grounds, twenty miles long, and I don’t know how wide, growing so thick over 
the ground that our horses could, and did, fill themselves before they had straightened ont 
their stake ropes. Of all the grass families, in my estimation, this is the most beautiful ; 
when it is fully headed up it dazzles the eyes to look up to its heavy waving panicles. I 
predict that at some future day it will be highly esteemed and profitably cultivated. It can- 
not be overlooked, surely, with all its attractive beauty and its rich, nutritious properties. 
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The prudent agriculturist wil) not, as has been the case with many other good species of 
grasses, suffer this lovely one to become extinct. * 

When not too thick on the ground it sends up forty to sixty heads; seed stems, from the 
same root, rise from three to four feet. Bloomsin June. Its leaves remain green on the 
stem through the winter, looking like the leaves of small reeds. Its seed, also, remains on 
the panicle until Christmas. As most of the grasses I send you are found in Texas as far 
North as latitude thirty-third degree, I think it likely that some of them, if they are not 
already there, would do well in Georgia. In 1811 I saw the bearded musquit (Stipa) in 


Putnam county, Georgia. : 
G. LINCECUM. 


IV.—LAYING DOWN MEADOW AND PASTURE LAND TO GRASS. 


Some plain and simple directions as to these points will conclude this Essay. Northern 
readers who have been accustomed all their lives to grass culture may consider these direc- 
tions very unnecessary. But at the South, to the majority of readers, the subject is a new 
one. ‘The cotton planter has heretofore considered it to be his especial mission to ‘ kill 
grass.’’ He forgets that while it is a part of his business to kill hogs, sheep, and cattle at 
the proper time, he yet raises pigs, lambs, and calves for a future supply of food for himself 
and family ; and thus while at the proper time he ‘‘ kills grass,’’ it is equally necessary to 
raise young grass in other places to afford future food, directly and indirectly, to his cotton 
and grain crops, and that in no other way than by grass culture can the fertility of his 
lands be kept up, except at an expense which is ruinous. 

For low ground meadow the best bottom land on the plantation should be selected. If 
it be very wet, and cannot be drained without too great an expense, herds grass alone should 
be sowed at the rate of a half bushel to the acre. If it be well-drained bottom land, four 
quarts red clover, the same of white clover, a peck of herds grass and a peck of timothy per acre 
should be sowed. The ground should have been thoroughly ploughed and harrowed until 
all clods are broken down, and the seed should then be lightly bruised or rolled. For upland 
meadow, Lucerne alone is by all means to be selected. Directions for its cultivation haye 
been given above. ‘a : 

For summer pasta on open land, reliance must be had chiefly on the natural grasses, 
if the planter is afraid of Bermuda grass. No pasture, however, need be better than crab 
grass, after the grain crops are removed. The growth of these grasses is a peculiar and 
inestimable advantage of the Southern States. 

For spring, autumn, and winter pastures, on upland, sow a mixture of blue meadow oat, 
orchard, terrel grass, with réd and white clover. For pastures on low land add to the above 
herds grass; if the ground be very wet, sow herds grass and white clover alorte. These 
will actually dry up wet places. 

The chief reliance at the South should, however, be on wood and pastures. All the 
grasses mentioned above will grow in the shade of trees. The use of woodland for this 
purpose answers a double end. Land now idle is put to a valuable use, and all the open 
land of the plantation by the additional stock raised can be kept in a state of improve- 
ment. 

The preparation of woodland for pastures is as follows: Take out rail timber enough to 
fence it, grub the land carefully, cut out useless trees, leave especially the most bearing 
trees, as in a thinned and trampled pasture they will bear fruit almost every year, and thus 
greatly diminish the cost of hog raising. Bum the logs and brush in as small heaps as 
possible and scatter the ashes. Wherever a log or brush heap has been bumed, the grass 
sown will take hold with vigor. 

As it is impossible to make woodland fine with the plough, great care must be taken in 
covering grass seeds. Wherever a clod is turned over on seeds they do not vegetate. If it 
be possible to sow during a snow or drizzling rain, no covering of the seeds is necessary. A 
short roller is perhaps the best instrument to cover with. If oxen be used, or a very gentle 
mule, a short roller can be managed in thinned woods. The ground for wood pasture 
should be ploughed as well as the nature of the case will admit. 

No stock of any kind should be allowed to go on the pasture after it is sown until the — 
grass has once gone to seed. This will fill the ground with seeds for future use. If the 
pasture be designed for winter use no stock should go on it during the summer. [If it be 
designed for summer use no stock should go on it in the winter. The same pasture cannot 
be used all the year round. Stock should be taken from the winter pastures in very wet 
weather unless it be sheep. They should not be grazed at any time too severely ; too close 
grazing will destroy the grass; it will produce this effect in any climate. The planter 
should treat his winter grass pastures as he has been in the habit of treating his rye and 
barley lots for winter grazing. 
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A woodland pasture, well stocked with good grasses, will pay the interest annually on 
more than fifty dollars an acre, while at the same time the valuable timber is preserved for 
plantation use. No planter who has ever tried such a pasture would part with it for fifty 
dollars an acre. If it cost him ten dollars per acre to prepare the ground, buy and put in 
the seeds, &c., how great is his gain ! 

There must be a revolution in Southern agriculture. The process of exhaustion must be 
stopped, or it will stop itself. The improvement of the soil must be considered. This is 
the point at which to begin. The commercial manures answer a special and temporary 
purpose. The only permanent reliance for valuable improvement of the soil is by means of 
the manure of the domestic animals. These can be raised to profit only with the aid of the 
artificial grasses. Our cultivated lands are too much exhausted to produce valuable grasses 
in their present state. Our woodlands, with a dressing of the ashes produced in thinning 
them out, will produce these grasses. Thus a sufficient quantity of manure can be obtained 
to begin a system of improvement which may ultimately comprise'the whole plantation. 

It is firmly believed that the now idle woodlands of the South can be putin a situation 
to raise sheep cnough to allow a sale of wool equal in value to the present cotton crop, and 
that this result can be obtained with a positive increase of the cotton crop from the manure 
of the sheep. 

The opinions positively expressed in this Essay are not speculations. They are not mere 
theories. They are based, so far asis possible, on the practical observations and experiments 
of a man who has been grieved to witness the gradual impoverishment of the fair domain 
eof the South, who has pondered the subject long and carefully, and who has been brought 
to the conclusion that our hope of improyement is to be based upon the adoption of a 
mixed husbandry, of which the cultivation of the artificial grasses is an essential part, and 
which contemplates by the aid of these grasses the rearing of sufficient live stock to manure 
annually all the land in cultivation. 


CATTLE DISEASE, OR PLEURO-PN NS 


BY G. EMERSON, M. D., AND A. L. ELWYN, M. D., PHILADELPHIA. 


% 

Sir: In pursuance of instructions received from you, dated the 19th of June, we visited 
the State of Massachusetts for the purpose of investigating the ‘‘Cattle Disease,’’ or Pleuro- 
pneumonia, which, during the last year and up to this time, has existed there, and from 
which much loss has been sustained by some farmers, and a general damage inflicted upon 
the rural interests throughout the New England States. ; 

The alarm occasioned by the recent spreading of this cattle disease in Massachusetts has 
extended far and wide over our country, a proof of which was given by the number of com- 
missions sent from various States, by public authority, to investigate this epizootic. Beside 
those from Maine and other parts of New England, New York, New Jersey, Pennsylvania, 
Ohio, and Indiana were all represented by deputations with the same object. Governor 
Banks and other State authorities, with Charles L. Flint, Secretary of the State Board of 
Agriculture, all contributed every facility we could desire to further our objects, and we 
should be ungrateful if we did not acknowledge our obligations to them for their assistance 
in procuring information. 4 

A knowledge of the existence of a similar disease among cattle in some parts of New Jersey 
and Eastern Pennsylvania—three hundred and four hundred miles to the Southwest—had 
not reached Massachusetts previous to the time of our visit, and might probably have exerted 
some influence in modifying Icgislation upon the subject. But in New Jersey and Eastern 
Pennsylvania the presence of the cattle disease was for a long time suppressed, nor did it 


obtain publicity until inquiries were set on foot by the Philadelphia Society for Promoting 


Agriculture, at its meeting held in the first week of June. This society then appointed us 
a committee of investigation, and, at the instance of the Hon. Thomas G. Clemson, Chief of 
the Agricultural Division, we were subsequently charged with instructions from your Bureau 


- — of the Gencral Government to proceed to Massachusetts to investigate the cattle disease, and 


to report to you upon the subject. The very short time allotted for this purpose must be an 


a apology for omissions and imperfections naturally to be expected. 


In Massachusetts, where the agricultural interests are based upon its neat stock, the spread 
among them of a fatal disease, resembling that which for many years past has been devas- 
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tating the herds of Europe, naturally produced much public excitement, and alarm. The 
legislature, during its regular session, took the subject into serious consideration, and dis- 
played, in their vigorous action, the tone which has animated most of the European govern- 
ments in their efforts to check the plague or Jessen its violence. ay 

Viewing the disease as one brought from a foreign country, and propagated by contagion 
alone, the Legislature, at its regular session, passed, on the 4th of April, an act providing 
for the appointment of three commissioners, who were required to. take measures for the 
extirpation of the disease. ‘They were authorized and required to visit, without delay, the 
several places in the Commonwealth where the disease was known or supposed to exist, and 
empowered to cause all cattle which had been diseased, or had belonged to diseased herds, to 
be forthwith killed and buried, and the premises where they were kept cleansed and purified ; 
to appraise, in their discretion, the value of the cattle killed which were apparently well, 
and certify to the governor and council the allowances made to the owners, and give such 
lawful orders and directions as, im their judgment, the public necessity might require. 

The commissioners promptly entered upon their duties, and, from the sickness found in 
various herds and the number of cattle they had occasion to slaughter, the appropriation of 
$10,000, placed at their disposal by the legislature, was soon exhausted, with a like amount 
furnished by contributions from the State Agricultural Society and liberal public-spirited 
individuals. But it was soon found that the disease had spread itself over a larger extent 
of territory than it was at first supposed to occupy. More appropriations were required, 
and the ecyernur summoned an extra session of the Legislature, on the meeting of which a 
large amount of valuable information relative to the nature and progress of the disease was + 
collected and immediately published. 

The commissioners reported that, in compliance with the summary instructions given them, 
they had slaughtered over eight hundred head of cattle found diseased or suspected. They 
were released, at the extra session, from the necessity of slaughtering all diseased stock, and, 
at their option, empowered to carry out a system of isolation. The governor, in his mes- 
sage to the extra session, viewed the disease as one purely contagious, not a disaster affecting 
Massachusetts or‘ New England alone, but a contagion which, if allowed to spread without 
effort to extirpate or restrain it, must ultimately ravage the whole country. Upon the basis 
furnished by the Census of 1850, he estimates the present property in cattle throughout the 
Union at no less than six hundred and forty millions of dollars, an interest only second in 
importance to that of Indian corn. ‘‘But these figures,’’ he observes, ‘‘ very imperfectly 
represent the interes the American people in their gigantic industrial product. How far 
it enters into the employment of the great majority of persons—how many millions are 
dependent upon it for the luxuries and necessities of life—to what extent it contributes, 
indirectly, to public health and enjoyment, and how large a part it forms of the sound ange 
reliable business of the country, are considerations which naturally occur to the mind of 
every intelligent person.”’ 

‘«Tf,’’ he continues, ‘‘we could confine the ravages of the fatal distemper, so unfortunately 
deposited on our shores, to our own State, it would still be of sufficient importance to demand 
the earnest attention of the people; but unless extirpated on the instant when it appears, it 
cannot be so confined. If it spread over our own territory, it must ravage other States; and 
it becomes a duty of the highest character—one which we owe alike to ourselves, to the 
honor of Massachusetts, and to the people of the whole country—to make every available 
and possible effort to restrain its ravages, if extirpation is impossible. 

‘Admitting, if need be, that it is doubtful whether it partakes more of the character of a 
contagion or an epidemic—admitting that it may not be in our power to prevent its spreading 
through the country—nevertheless every citizen of Massachusetts should have it in his power 
to say that every proper effort had been made by the State to produce that result. I am con- 
strained to express the opinion that all has not yet been done which may be wisely if not 
successfully performed; and this fact I offer to you as a chief reason for this extraordinary 
convocation. This would seem to be a measure which the natural comity existing between. 
friendly States would absolutely demand. Such a measure would for a brief period—not 
necessarily a long one—interfere with the freedom of trade, but it is such an interference as 
the continued existence or the trade in cattle itself requires. A line may easily be estab- 
lished, beyond which no cattle shall be passed without sufficient official assurances that they 
do not carry contagion with them.”’ 

The governor, in his message, recommends the adoption of public regulations to prohibit, 
so far as it can wisely and properly be done, the exportation from Massachusetts to neighor- 
ing States of cattle in which the seeds of disease may possibly exist. In all this vigorous 
action of the public authorities of Massachusetts we recognize the most laudable efforts to 
arrest the disease, and, if possible, prevent its extension to other States, at whatever sacrifice. 

Admitting that the first alarm may have led to exaggeration of the evil at hand, and that 
the prevailing impression in regard to the mode in which the disease was solely propagated 
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was an open question, still the motives which inspired the publie authorities of Massachusetts 
do them much honor and merit the commendation of sister States. 

The legislature of the neighboring State of Connecticut has since taken up the subject, 
and recently passed. stringent laws involving heavy fines and imprisonment where persons 
are found transporting cattle from one part of the State to another without proper authority. 
It remains to be seen, and time will soon show, what results will be gained from measures 
so promptly taken in New England to arrest the progress of this cattle plague. Meanwhile 
# similar disease has manifested its presence in New Jersey and in the neighborhood of Phil- 
adelphia, where it has caused much destruction in many dairy herds during the past winter 
and spring, and up to this time. Rumors of its appearance in other parts of the country 
are given by the press. 

Having thus brought to your notice the action of legislative bodies, so far as they have 
yet proceeded in this country, in regard to the visitation of this new disease in the United 
States among cattle—one which threatens so much our agricultural interests—we offer the 
following statement of what we have gathered relative to its history, causes, nature, means 
of prevention, and remedial treatment: 


HISTORY OF THE FIRST RECOGNITION AND DIFFUSION OF PLEURO-PNEUMONIA. 


The French government, with that zeal which it always shows for the promotion of its 
public interests, some years since appointed a scientific commission for the investigation 
of epizéotic pleuro-pneumonia in cattle. From the report of this commission it would ap- 
pear that this disease was an endemic epizéotie, confined in former times to various isolated 
regions in the mountains of Piedmont, Switzerland, Franche Compté, Dauphiné, the Vosges, 
the Pyrenées and Auvergne. With the exception of these places, its inroads ‘upon ‘the 
agricultural interests were so limited as not seriously to affect the public weal until the 
year 1789. Whether the French commission may not have gone further back in dating the 
first appearance of this disease in Germany, Holland, and perhaps other countries, is a ques- 
tion of some interest, which, however, we have not time to investigate. 

This formidable disease of neat cattle has of late years prevailed simultaneously over large 
tracts of Hurope and other parts of the Old World, exhibiting everywhere the same leading 
characteristics. It would, therefore, appear to result from the operation of some general 
cause, and hence belong to the class of diseases denominated epizdotie. By its wide-spread 
ravages in many parts of Europe it has ruined many dairymen, breeders, and stock-owners, 
and exerted a great influence upon the beef-market. 

So far as we have carried our investigations we have not found the prevaience of the 

tle disease onrthis side of the Atlantic affected by the character of the country, whether 

pland or valley, dry or marshy, in proximity to the sea, or distant from it. 

In Massachusetts the first cases known were on high land, about seven miles west of Bos- 
ton, and the most general spread was after a leap of sixty miles to the west, also in a hilly 
region. We have, however, no idea that it was attracted in this movement by the charac- 
ter of the locality. Nothing unusual has transpired in the conditions of the weather, ex- 
cept the prevalence of drought during the spring months of the present year in New 
England. But in New Jersey and eastern Pennsylvania the weather has been seasonable, 
and the winter past of the average temperature. 

That the cattle disease has prevailed in New Jersey and in Pennsylvania, in the proximity 
of Philadelphia, during the past winter and spring, and there prevails at the present time, 
is certainly known. In the absence of any proof of its introduction here from abroad, we 
are inclined to ascribe its presence to epizootic agency. Be this as it may, there is good 
reason to believe that here, as in Massachusetts, contagion has been active in spreading the 
disease. Wherever we have met with it, the symptoms and post mortem appearances cor- 
respond most strikingly with those described by continental and English authorities. 

Whether spreading by contagion or by epizéotic agency, pleuro-pneumonia is usually 
found to select herds exposed to some influence calculated to impair their health, whilst it 
spares those where everything contributed to maintain full vigor. f d 

Epidemic and epizéotics teach us, at great immediate cost, the importance of attending to 
the laws of health, the visitations of which are so little regarded when no trials are at hand. 
A family, though suffering from long exposure to unhealthy conditions, may exhibit s0 
little apparent, indisposition as to convey the impression that they enjoy good health. So 
may the owner of a herd of cattle, or of swine, or stock of any kind, snffer these to exist 
under circumstances calculated to impair their health almost imperceptibly, and render 
them fit subjects for any disease which may be introduced, either throngh atmospheric 
agencies or contagion. Plagues and murrains, though somewhat formidable, yet are far 
less so than in olden times, when they so often swept off man and heast with the besom of 
destruction. This comparative immunity is, doubtless, less owing to diminished power of the 
malign influences operating as exciting causes than to the adoption of measures calculated 
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to disarm thei. For the protection of man the circumvallating walls of cities have been 
levelled, streets widened, courts opened, dwellings built larger, with means of good venti- 
tation, and thorough drainage established. At the same time the animals intrusted to his 
care have been better protected. But there is sti/l much room left for further hygienic 
improvement. : ed 

Predisposing and exciting causes.—Some change in the constitution of the atmosphere, the 
presence of some new specific agent, seems essential to the production or propagation of an 
epidemic or epizéotic disease. The small-pox and measles, among the human species, can 
only have a general diffusion at certain times, when the atmospheric influences favoring 
such diffusion prevail. With respect to the disorder now prevalent among cattle, these 
have always been subjected, in some places, to bad keeping, and other local causes predis- 
posing them to disease. But such local causes have never before produced, in this country, 
the general prevalence of a disease with the peculiar characteristics of pleuro-pneumonia. 
For this the presence of a specific atmospheric agent was essentially necessary. Although 
bad keeping will not alone produce the specific disease known as pleuro-pneumonia, it 
undoubtedly predisposes animals to its attacks, and greatly increases its severity when the 
infection or atmospheric poison presents itself as the exciting cause. So far as our investi- 
gations have extended, they authorize us to assert that in cases where much mortality has 
occurred among cattle, in New England or elsewhere, these have always been previously 
subjected to unfavorable conditions in their keeping; the most common being want of 
proper ventilation and cleanliness in stables or yards, with food of bad quality, cr insufficient 
in quantity. Cattle, when closely pent up, must have the air about them very quickly 
vitiated, and a diseased condition will ensue, which, though not very apparent at first, will 
secretly but surely tend to produce an unfavorable change in their constitution. When to 
this exposure to vitiated air the effluvia emanating from unremoved excretions is added, 
the health of the stock is still more seriously jeopardized. Under such circumstances, 
diseases may originate, which, in weakened constitutions, soon terminate in death or in 
lingering sickness’ incident to poisoning of the blood, from the effects of which many will 
never recover. 

It is a common practice in the New England States to allow the droppings and litter of 
cattle to fall into a cellar below them, where, during many months, it accumulates in great 
quantities. These manure cellars are often closed on three sides, with but partial oppor- 
tunities for the escape of the foul emanations from the reeking mass, more or less of the 
effduvia from which must rise into the barn above. This cannot fail to add greatly to the 
impurity of the air, already more or less vitiated by repeated breathings of the confined 
animals. Stock thus situated live in dwellings immediately over cess-pools—an express 
violation of the laws of health. A common belief prevails among feeders and dairym 
that cattle give most milk and take on fat better when kept warm; and this is doubtl 
true as a principle. But the attempt to carry it out is fraught with most serious conse- 
quences where proper ventilation is not secured ; and many ignorant dairymen, in shutting 
out the cold air, shut in the foul air and effluvia, which finally ends in desolating their 
herds, or at best in creating a sickly stock. That cattle placed under such conditions should 
become diseased is a natural result. That such disease, under aggravated circumstances, 
may become infectious, or capable of communication to other cattle, cannot be doubted. 
That a herd placed under such conditions should invite or favor the diffusion of infection 
from diseased stock introduced into it, appears to be too well attested by what we have 
had opportunities of observing at home and abroad. The history of Mr. Chennery’s stock, 
from which infection appears to have been spread to many parts of Massachusetts, has had 
the most extensive publicity. The history of other herds in our own vicinity is of the 
same character, A stock placed under circumstances calculated to undermine its health 
receives one or more sickly cattle, and disease soon spreads through the herd. The conta- 
gious element has in such case found ready access to enfeebled constitutions; but there are 
other cases where the new-comers may be the first to become sick, and yet have been free 
from infectious disease when introduced into the new herd. A healthy animal, which has 
long enjoyed the privileges of the open air, when suddenly shut up closely with ether 
animals, will often be the first to get sick. Under such circumstances, the animals pre- 
viously confined had become gradually accustomed to their unfavorable condition, the sudden 
operation of which upon the new-comer was more than it could stand. Direct experimentg 
upon this subject, of a highly interesting character, are reported in the ‘‘ American Farmers’ 
and aad Encyclopedia of Agriculture,’’ (last edition,) under the head of Ventilation of 
animals. 

It is a characteristic of all epidemic and epizéotic diseases that their greatest ravages are 
committed at the first outbreak, after which their virulence or malignity abates, and they 
finally die out; but in many cases the atmospheric constitution on which they depend lurks 
in countries for years, during which revivals will appear whenever a combination of the 
predisposing and exciting causes present themselves. ; 
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The physiological constitution of cattle, and particularly of cows, creates a great demand 
for pure atmospheric air, to enable them to perform their active functions of nutrition and 
secretion to most advantage. Whatever circumstances tend to cut off this free supply of 
fresh air, or vitiate its quality, serve likewise to impair their health. This undermining of 
their constitutions may proceed so insidiously as to escape common observation until the 
more mischievous effects develop themselves. 

Among the predisposing causes, everything may, ag we have before said, be included 
which tends to impair the strength and health of animals. Where these are allowed to run 
out in the open air, bad pasturage, malaria from stagnant water in ponds and ditches, and 
bad weather, may tend to lessen the energies of the system, and lay them open to attacks 
when the exciting cause presents itself. In some stables where cattle have been long con- 
fined in vitiated air, we have seen the evidences of ill health indicated in the various forms 
of tabes, consumption, typhus, and scrofula—the last shown by the enlarged joints of the 
calves. 

Young animals, fat cattle and males, appear the least predisposed to pleuro-pneumonia, 
and, as we have before said, milch cows the most so. These are not liable to the diseage 
during gestation ; but soon after calving they appear to be particularly subject to take the 
disease. When cows are attacked before calving they are apt to abort, in which case, if the 
calf comes alive, it seldom survives long. 

From an interesting paper published by John Barlow, esq., V. $., Edinburgh, we learn 
some important facts relative to disease of the respiratory organs of the cow, and also of the 
kind of treatment she too often receives in Edinburgh and elsewhere. ; 

There is, he says, a kind of chronic kronchitis of general occurrence among cows, partic- 
ularly those kept in town. ‘‘Go into the Ndinburgh byres, for instance, and you immedi- 
ately hear many of the cattle cough. On remarking this, you are told with the utmost 
unconcern that it is nothing unusual. The dairy-keeper thinks ‘ nothing of that ;’ because, 
says he, ‘it seems quite natural, and we do know that a cow which does not cough is 
becoming a phenomenon. But I have remarked that’ when cattle first come from the 
country into our byres they do not cough. The cough comes quite soon enough, however, 
and is due to the same causes which produce sore throat and catarrh in young newly-stabled 
horses, and is so common—I might almost say universal—that people affect to believe it 
natural. But is it natural to keep cows in*byres so low as to prevent our standing upright? 
Is it natural to keep them in a temperature so intolerably hot as to maintain the pulse and 
respiration at something like double the standard number? Js it natural that these low, hot 
byres should often be so dark and filthy? Is it natural that their walls, floor, and roof 
should be saturated with an everlasting damp, afforded by condensed vapor, of breath, per- 
spiration, dung, and urine? No wouder cattle cough! No wonder that pleuro-pneumonia 
occurring among such cattle is almost always fatal! We should always care for a cough in 
man or beast; it is at all times a sign of irritation. There is much deservedly said against 
the sadly uncomfortable dwellings of our working classes; too many men, women and 
children live in dark, ill-ventilated rooms. Some time ago we sent the swine out of this 
city to country quarters. This was done, no doubt, for their good, and for the benefit of our 
health. Some future philanthropist may possibly take pity on the animal that gives us 
flesh to eat and milk to drink; for Ican show you byres in Edinburgh offensive as any 
banished pig-sty, where cattle tied by the neck in the same place for week after week and 
month after month never draw one single breath of pure air, and are even more closely 
crowded than the sickly tenantry of our Cowgate and Canongate houses. I am quite aware 
that cattle require to be kept moderately warm in order to yield large quantities of milk ; 
but I know, too, that there is a possibility of combining the needful warmth with good air, 
cleanliness, and light.’-—(Transactions of the Agricultural Society of Scotland, Volume for 
1853-1855.) ~ ee: 

Symptoms.—The first symptoms of pleuro-pneumonia seldom attract much attention, and 
the disease commonly steals on without manifesting any great violence. The animal appears 
dejected, and when in the field separates itself from its fellows, often getting behind a wall, 
hedge, or other shelter, to keep out of the wind. As the disease progresses it becomes 
uneasy, loses its appetite, and stops chewing the cud. The eyes appear dull, the head is 
lowered, the nose stuck forward, the nostrils expanded, and the horns and skin are warmer 
than common. 5 ke 

With failure of the appetite for food thirst may continue. The urine is generally scanty 
and high-colored. In cows, the milk falls off either gradually or altogether. It is seldom 
that the first progress of the disease attracts much notice until the animal stops eating. In 
some cases, however, it will continue to eat until its blood has become greatly impoverished 
and poisoned. At this advanced stage the skin sticks to the ribs, the hair loses its sleelx- 
ness and becomes rough or stary ; tenderness is observed when the hand is passed along the 
spine or pressed between the ribs. ‘The pulsations of the heart and arteries, which in the 
healthy cow or ox is from 35 to 45 per minute, after three or four days’ sickuess will increase 
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to 70 or 80 per minute. At first it appears large and full under the finger, but in the more 
advanced stages of the disease it becomes smaller and quicker. — 7 ‘ 

The breathing soon becomes heavy or laborious, and quickens as the inflammation 
increases. The animal in severe cases generally plant their fore legs wide apart, and arch 
their backs. After three or four days, and sometimes even sooner, the active fever of the 
first stage subsides, debility and prostration ensue, and the passive second stage of low typhus 
fever sets in, when the heat of the horns and surface of the body falls below the natural 
temperature. Ss 

Cough, although frequently accompanying pleuro-pneumonia, is by no ‘Means a constant 
symptom—being generally absent, or short and grunty, so long as the disease is confined to 
the substance of the lungs. When, however, the pleura or lining membrane of the windpipe 
or the bronchial tubes become inflamed, loud and harsh cough is a never-failing symptom. 
“So active,’ says Mr. Dunn, of Edinburgh, ‘‘ is the sympathy between the different parts of 
the pulmonary apparatus, that inflammation or disease can scarcely exist in any one of its 
structures without spreading and involving the whole to a greater or less degree.’’ Hence 
great modifications are observed in the lesions found in the various structures ; when the 
pleura becomes greatly inflamed the nostrils will be much dilated and the breathing hurried 
and laborious; the inspirations shorter than the expirations. Pressure between the ribsand 
along the spine causes the animal to wince. 

More or less bronchitis or inflammation of the lining membrane of the air-tubes into 
which the windpipe divides itself exists. This is indicated by frequent ceugh, at first dry, 
and afterwards accompanied by a wheezing, rattling sound, occasioned by the air having to 
pass through the numerous air-tubes obstructed bysmucus. During the first stage of the 
disease a scanty discharge from the nose is observed, of a mucous and mattery appearance. 
This afterwards increases. Serum and mucus are thrown out, by which the air-tubes be- 
come entirely plugged up, suspending the passage of air through the lung or lungs diseased, 
the blood accumulated in which becomes black for want of oxygenation. In this condition 
the blood operates upon the system as a narcotic or extremely depressing agent. 

Duration.—When the disease ends fatally, death generally takes place from the 
seventh to the tenth day. Where recoveries may be expected, an amendment is observed 
about the fifth or sixth day, the pulse becoming less frequent and full, the temperature 
of the horns and mouth natural, with an e{ualization of the surface heat, and less 
hurried breathing. In cases where the inflammation has assumed the subacute form, the 
duration of the disease is very indefinite. A fortnight, three weeks, or longer, may elapse 
before any favorable symptoms present themselves. 

A chronic cough, occasioned by the increased sensitiveness left in the surface of the air- 
tubes, may follow recovery. Although a source of inconvenience and suspicion, it does not 
materially interfere with the health of the animal, which, however, may be subject toa 
relapse of inflammation, if exposed to exciting causes. 

It has been remarked by persons who haye given the closest attention to the diseases of 
cattle that inflammatory affections do not run their course in these so rapidly as in the 
horse, and are always liable to assume a subacute or chronic character. Catarrhal disease 
and running at the nose are rarely met with in cattle. Both lungs are seldom equally 
affected, but the right most frequently, which has been ascribed to the larger size of this 
lung—admitting of a greater circulation of the blood and air, which tends to develop and 
support inflammation. 

Chances of recovery.—'' Where,’’ says Mr. Dunn, ‘‘the symptoms of pleuro-pneumonia are 
very acute, and the inflammation violent and rapid in its progress, a large number of cases 
will recover ; but, on the other hand, when the disease appears to assume a milder form; 
when the inflammation arises less suddenly and severely, and is more protracted in its 
course, and when the general fever and local disturbance are less—in all such cases our 
prognosis will be less favorable and the disease more fatal.”’ 

‘« Cases of pleuro-pneumonia which assume the distinct forms either of pneumonia, pleu- 
risy, or bronchitis, will generally terminate favorably, while those characterized by prostra- 
tion of strength and typhoid fever will be much more difficult of treatment, and often 
terminate fatally.”’ 

Lerminations.—Pleuro-pneumonia terminates in congestion, effusion of serum into the 
cavities of the chest, including the pericardium, adhesion of the lungs to the sides and 
midriff, mortification, suppuration, and hepatization. In congestion, the air-cells of one or 
both lungs are filled up with blood and serum and exhibit a red and gorged appearance. 
Sometimes one lung will be found so much enlarged as to weigh four or five times more 
than the other. When serum is poured from the surfaces of the pleura into the cavities of 
the chest, this may be followed by some return of the appetite and general improved 
appearance of the animal, which frequently lulls suspicion. This serum may be more or 
Jess clear or blood-stained, the latter being indicative of a typhus form of disease. The 
same observation will apply to the serous deposition which takes place in the pericardium. 
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Suppuration is not a very common termination of inflammation in the lungs of cattle affected 
with pleuro-pneumonia, and mortification seldom progresses far before the animal perishes. 
_ Cases of pleuro-pneumonia not unfrequently assume the chronic form of phithisis-pulmonalis, 
while others terminate more rapidly in what may be called a ‘ galloping consumption.”’ 
Auscultation and Pereussion.—For ascertaining the existence and tracing the progress of this 
disease, sounding the chest by the ear is of the most important setvice. When the lungs 
first become inflamed, the ear applied upon the chest of the animal may detect the part or 
parts diseased from the feebleness or peculiar sound of the murmur of the air circulating 
through the lungs. In health this sound may be called low and rustling. As the disease 


, advances it becomes duller, and at last ceases to be heard at all. Striking the fingers over 


the ribs is called percussion, and in the part where the disease exists produces a dull sound. 
Where serous effusion has taken place, no sound of respiration can be detected below the 
level of the watery deposit, and percussion yields a uniformly dull sound. Above the water 
the sound may be clear and loud. The hand placed on the chest. over the region of the 
heart does not feel plainly the stroke of this organ, the impulse of which seems spread 
over a larger space than usual. The respiratory murmur is, of course, suspended wherever 
congestion or hepatization exist. In taking the sounds of the chest a handkerchief may be’ 
thrown over the animal, and the ear applied directly to itsside. It is necessary to, take 
into consideration the age of the animal, as in the young the respiratory murmur is much 
stronger than in the old. In very fat animals the sounds will be duller than in the more 
lean, and they will also differ according to the parts of the chest to which the ear is applied. 
In cattle the respiratory murmurs and crepitating noise of the air passing through the lungs 
are heard more distinctly than in most other animals. In the first stages of pleuro-pneumonia 
the rustling murmur seems louder than usual, being accompanied by a low, crackling noise, 
owing to mucus or serum deposited in the air-tubes. As the disease progresses, the air- 
cells are more choked up, and this crackling noise becomes duller, until it finally ceases to 
be heard. Even in the same lung the sounds indicating different stages of the disease may 
be perceived. In the upper part there may be the crackling, crepitating noise ; lower down, 
the dull, masked, and rumbling sound of bronchial respiration ; and below this, the inflamma- 
tion having run its course, and all circulation of the air and blood ceased, the lung has be- 
come hepatized, so that no sounds can be heard. 

In percussion, first strike on one side and then on the corresponding part of the other 
side, comparing the sounds of the two places. Striking with the knuckles or ends of the 
fingers upon the sides of a healthy animal gives a sound hollow and ‘clear ; but if inflamma- 
tion is present, the sound is obscure in proportion to the severity of the disease. 

Post mortem appearances.—In the same animal the lungs on inspection frequently exhibit 
all the different conditions of the disease, such as hepatization, effusion of lymph and serum, 
&c. Insome cases little else than engorgement is met with. If the animal hay died in the 
first stage of the disease, one or both lungs will be found congested, black and easily broken 
up, and, when cut into, a bloody and frothy mucus will flow from them. In protracted 
cases there is more or less hepatization and blocking up of the aix passages with fibrous mat- 
ter with diffused pus. The lung, when cut into, exhibits a mottled or marbled appearance, 
is more or less easily torn, and so heavy as to sink in water. Hepatization, or the livery 
condition, isa very common termination. Here the spongy appearance of the lungs in their 
natural state has been changed into a solidified mass gorged with black blood, and, when 
cut into, present mottled or marbled surfaces. Portions of this solidified lung are oceasion- 
ally found surrounded with a coat of fibrous membrane. Sometimes yellow or brownish 
yellow masses are found encysted, filled with granular matter of a cheesy appearance. A 
most universal appearance is that of the extensive and firm adhesions found existing between 
the lungs and ribs and diaphragm. The heart is sometimes flabby, and its cavities usually 
filled with dark blood. Thébronchial glands are sometimes found in astate of suppuration. 
Jn some cases the liver is more or less disorganized, with the bile thickened and unusually 
dark. Soe j 

For the subjects on which post mortem examinations were made on cows dying of pleuro- 
pneumonia in the vicinity of Philadelphia, the committee have been mainly indebted to the 
kindness of Mr. W. W. Fraily, V.S. In one case the engorged right lung weighed 27 
pounds, and the left lung 5 pounds. Besides the ordinary appearances of marbled hepatiza- 
tion and extensive adhesions of the lungs to the sides and diaphragm, there was a patch of 
diffused suppuration at the posterior end of the right lung, with bloody serous effusion in 
the pericardium. ‘The heart was of the usual size and appearance ; its cavities filled with 
oe heey nae we had the good fortune to have present, at our request, Dr. Joseph 
Leidy, Professor of Anatomy in the University of Pennsylvania, whose statement of the 
morbid appearances as observed by him, with the subsequent microscopic examinations of 
the diseased tissues, is as follows: é ; ; Baa 

‘¢ Post mortem examination of a cow which died of pleuro-pneumonia. Examination by 
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Drs. Leidy and Darrach, aided by Mr. Fraily, veterinary surgeon, in presence of Drs. Emer- 
son and Elwyn: : ; 3 if 

‘Right lung affected with pneumonia throughout, with the exception of a small portion 
of the summit, everywhere exhibiting the condition of engorgement known as red hepatiza- 
tion. The section of a dark red color, especially at the lower part of the lung, intermingled 
with some lobules of a light red color, and still containing air. Portions of the lung sunk 
in water. The bronchus and its ramifications plugged with a fibrinous deposit ; the larger 
ones alone slightly pervious, and the mucous membrane highly inflamed and roughened. 
The pulmonary pleura everywhere attached to its parietal layer by coagulated fibrinous 
matter. Weight of the lung 21 pounds. 4 : 

‘Left lung healthy, except a small portion of the middle lobe, which was affected with 
pneumonia and pleurisy in the corresponding position. The hepatization was of a light 
red color. Weight of lung 5 pounds. 

“The mucous membrane of the trachea exhibited patches of inflammation only near its ex- 
tremities. Subsequent microscopic examination proved the deposit plugging the air-tubes 
of the right lung to be fibrin. The air-cells of the pneumonic portions of both lungs were 
filled with granular nuclei. No parasitic vegetation was detected in any position.”’ 

Treatment.—In regard to the remedial treatment of this disease, it is proper to state that 
we are entirely unskilled in the veterinary art. All that we can properly say upon this 
important branch of the subject must, therefore, be derived from other sources, and we have 
endeavored to select from the best of these we could find, especially those emanating from 
persons who have had the most extensive opportunities of observing and the longest expe- 
xience in treating the disease. The ignorant demand specifics, and attach but secondary 
importance to measures of prevention. They seem to lose sight of the old proverb, ‘‘an 
ounce of prevention is worth a pound of cure,’’ and to be incapable of appreciating the 
importance of hygienic measures, without regard to which medical treatment is so often 
unavailing. 

Mr. Dunn, of Edinburgh, in his excellent treatise upon this disease, observes very appro- 
priately: ‘The practitioner is often asked, not only by uneducated persons, but by persons 
who ought to know better, whether any specific has been discovered for the cure of pleuro- 
pneumonia. But can anything be more preposterous than such a question? How or where 
can we discover a sovereign and never-failing remedy for a disease which exhibits such 
diversity of form, and which attacks such vital organs as the lungs? But although faith 
in all nostrums, specifics, and antidotes must give way before the test of experience, yet the 
non-existence of a never-failing remedy for pleuro-pneumonia should not be a cause of dis- 
appointment or regret, but ought rather -to call forth energies and talents in the application 
of known and successful remedies.’’ 

“Tf the animal attacked be in good condition, and fit for the butcher, we would, generally 
speaking, recommend the owner to dispose of it immediately, rather than encounter the 
chance of losing it altogether ; for although the animal does eventually recover, it will be so 
reduced in condition, and so long a time will, in most instances, elapse before it again begins 
to thrive, accumulate fat, or give milk, that it is frequently more profitable to get rid of it 
at once.”’ . 

For the treatment of the disease, we recommend those who have the opportunity to avail 
themselves of the advice of a veterinarian of established reputation: ‘‘Let him be a man of 
good common sense, and if he has had sufficient experience in the treatment of cattle, he 
cannot fail to render important service in one way or another. We are sorry to say that, 
although many zealous and skilful practitioners are to be found in some of our cities, there 
is not that appreciation of the veterinary art which it certainly deserves, considering the 
great interests involved in domestic animals, and the diseases and accidents to which these 
are liable. Little, if any, advantage can be derived from any medical treatment until the 
cattle are placed under the most favorable conditions to promote their recuperative energies. 
To the favorable influences exerted through these must be attributed most of the cures 
claimed for the host of nostrums put forth as infallible remedies. The sick animal should 
be separated from others with which it may have been placed, and kept clean, cool, quiet, 
and comfortable, with plenty of pure air.to breathe. 

“In regard to medical treatment, much discrimination is necessary on the part of the 
veterinarian, as the disease is so apt to run into that typhus form, the danger from which 
will be increased by means calculated to diminish the strength of the system. The treat- 
ment must conform to the stages of the disease and a careful observation of the symptoms, 
always bearing in mind that its most striking peculiarity is the tendency to assume a sub- 
acute and typhus form, which renders it far more formidable than ordinary inflammatory 
diseases of the lungs, and also the insidious manner in which the discase often progresses for 
a considerable time before the decided symptoms manifest themselves.”’ 

Mr. Dunn is opposed to the general administration of active purgatives. Where the 
stomach and intestines seem full, and the dung hard and caked, purgatives he thinks indis- 
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pensable. But they must be used with caution, as the bowels are generally easily moved, 
and diarrhea, if once set up, is very difficult to subdue, often proving fatal. 

Sedative medicines are in great repute among veterinarians ; among these are opium and 
laudanum, digitalis, extract of belladonna, and aconite. Febrifuge and tonic medicines are 
also employed, such as antimonial powders and the black oxyd of antimony, tartar emetic 
and kermes mineral, glauber and epsom salts, common salt, nitrate of potash, hydriodate 
of potash, sulphur, aloes, &c. 

Mr. Dunn recommends tartarized antimony to be given, in the first or inflammatory stage, 
in doses of four drachms, repeated four times a day, dissolved in about half a pint or pint of 
cold water, given some time after the animal has been eating. He states that he has seen 
an ounce administered to a cow morning and evening without perceptible inconvenience. 
But we think much smaller quantities than even the half of four-drachm doses would be 
advisable. When the tartarized antimony is given in repeated doses, mixed with about four 
drachms of nitrate of potash, (saltpeter,) it generally operates advantageously as a diuretic, 
and, after two or three days, diminishes the fever. It does not appear to reduce, but rather 
to improve the appetite. 

When tartar emetic fails to produce a good effect, Mr. Dunn resorts to the use of calomel 
and opium, administered in gruel, in doses of one scruple of each, given three times a day. 
The calomel must not be continued longer than two or three days. Where prostration of 
strength indicates the necessity of tonics, Mr. Dunn recommends the carbonate of ammonia, 
from two to three drachms, with one drachm of camphor, twice a day. 

In the latter stages, when the pulse is reduced sufficiently, he thinks the best tonic is the 
sulphate of iron, (or green vitriol,) given in four-drachm doses, twice a day, dissolved in 
water. The successful use of green vitriol in such cases has been very great under his obser- 
vation, and this is corroborated by the recommendation of late French authorities. Its con- 
tinued use in large doses is apt to give the secretions a most intolerable odor, the feces 
becoming quite black, doubtless occasioned by the action of the iron upon the astringent 
principles in the food found in the stomach and intestines. To prevent excoriation of the 
mouth and throat, sometimes occasioned by the administration of tonics and stimulants, it 
is advisable to mix these with tepid gruel, bran tea, flaxseed tea, or some other mucillaginous 
preparation. Good sound ale, with the addition of some ounces of ginger, has been recom- 


. mended as an excellent stimulant in cases of debility. The following prescription may also 


be occasionally resorted to with great advantage, either alone or in conjunction with other 
medicines: One pound of molasses, two drachms of sulphur, and two drachms of saltpeter 
If mixed with gruel, most animals will take this readily, without the necessity of forcing it 
down. While in a convalescent state, and beginning to recover their appetite, some patients 
will suddenly look worse, become dull, and again refuse their food. ‘One is apt,’’ says Mr. 
Dunn, ‘‘ to be perplexed with such cases. ‘There is no inflammation or fever to warrant the 
abstraction of blood; the evacuations appear natural, and yet there is something wrong with 
the animal. The treatment to be adopted is to give general stimulants, and also large doses 
of ginger, in order to stimulate the stomach and cause it to resume its impaired function.’’ 
When serious effusions have taken place to much extent, Mr. Dunn thinks officinal remedies 
will be of little efficacy, except icdine, in the form of icdide of potassium; of this two or 
three drachms may be given, dissolved in water gruel, twice a day. Iodine being a costly 
medicine, he recommends, as a substitute, a mixture of rosin, saltpeter, and ginger, one 
ounce of each. Tar-balls, given two or three times a day, have been highly recommended, 
as also tar-oil in teaspoon doses. 

Caution in regard to feeding the convalescent. —\t is necessary to be very careful in feeding ani- 
mals when recovering from pleuro-pneumonia, and to limit their food. If allowed the same 
amount as those in health they may devour more than their debilitated stomachs can digest. 
Gas will consequently be evolved, so as to puff them up and cause them to be hoven, which, 
as a sequel to pleuro-pneumonia, may be regarded as almost always fatal. Other precau- 
tions must be taken to prevent relapses, such as care against exposure to drafts and sudden 


- changes in the weather. 


As a general rule, when the sick animals are inclined to eat anything, the diet should be 
spare and light, consisting of gruel and mashes, with a small allowance of some tender 
green food. In some cases a cow that will not eat will drink cold water eagerly, and of 
this she should be allowed as much as she wants. 

In a recent number of the Journal d’ Agriculture Pratique, published in Paris the 20th 
of June, 1860, there is an interesting notice of the good results apparently derived from the 
employment of the sulphate of iron in pleuro-pneumonia, both as a remedy and, more 
especially, as a preventive. The communication is made by EH. Demesmay, a farmer in the 
Department du Nord, who keeps a herd of 87 cows, several of which had heen affected 
before he commenced the use of sulphate of iron, about 1} drachms of which, with a few 
ounces of common salt, were dissolved and administered once a day to each animal with the 
ordinary mess. No case occurred in his stables during two months after adopting this treat- 
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ment. Mr. Dunn thinks that bleeding, in this disease, is only justifiable when cautiously 
used during the stage of activé inflammation. Even sedative medicines must not be pushed 
too far, or any depleting measures whatever. He relies mostly on tonics and stimulants. 
There are high authorities who discard bleeding altogether. ; 

The observations of Mr. Barlow, of Edinburgh, relative to the treatment of pleurisy and 
pneumonia in cattle, and more especially of the practice of blood-letting, are so highly 
interesting that we cannot refrain from giving them in his own words : ‘ 

‘‘ Pleurisy and pneumonia are not,’’ he says, ‘‘ always to be treated by bleeding and open- 
ing medicines; but in many cases the congestive stage has passed and exudation has com- 
menced before disease is detected, and in others the acute symptoms were never sufficiently 
obvious. Indeed, itis often remarked by experienced and observant practitioners that we 
rarely see such a thing now as the acute pneumonia and pleuritic affections of former days. They say, 
too, and we can vouch for the truth of the statement, that pleurisy and pneumonia are not 
to be cured by that copious and repeated bleeding which formed an orthodox and apparently 
successful practice even less than twenty years ago. Time was when these diseases were 
developed in all their acuteness in a few hours, generally in less than a day. The pulse was 
tense, full, resisting; the urgent symptoms, in fact, made their appearance before time was 
allowed for much exudation. Nov, this fact had, and still possesses, a most important bearing 
on medical treatment. A copious blood-letting relieved the distended blood-vessels, which, 
though turgid, were not weakened, and the result was that cases thus early attended to 
made a speedy recovery. But nowadays the symptoms of pleurisy and pneumonia are less 
intense ; they seem to come on insidiously and quietly, and we often find that copious 
exudation has occurred before disease is detected. xudation into the lungs and chest is 
always productive of much weakness; and if we treat diseases of this character in the same 
way aS we managed more acute cases some twenty years ago, the life of our patient is endan- 
gered or sacrificed. An illustration of this truth is seen in the prevailing plewro-pneumonia among 
catile. We have all been foiled in treating this disease with anything like uniform success, 
and, asjan act of mutual justice between our employers and ourselves, we often recommend 
the affected animals to be at once disposed of. Now, many such cattle, supposed to be only 
a few hours or a day unwell, have been destroyed under my own eye, and I have almost 
always found disease bearing every evidence of many days’ duration. So, then, we very 
frequently find, when inflammatory diseases of the lungs come under our care, that we have 
not only inflammation to combat, but we must also contend against extensive exudation, 
which has destroyed the pulmonary structures. How are we to treat these cases in horses 
and cattle? I fear there are some who will say ‘Bleed them.’ Allow me to teH such that 
when pleuro-pneumonia first appeared in England, about twelve years ago, it was my fortune 
to see some of the earliest cases. J bled them copiously and they died. Still, I sincerely believed 
in the efficacy of bleeding, and recommended owners of cattle to keep a keener eye upon 
their stock, so that early and copious bleeding might be employed on the merest suspicion 
of illness. 

‘‘Many of these men were watchful and intelligent, and I am confident that they detected 
cases of disease as soon as it was possible ; they bled them faithfully, and often repeated the 
bleedings in cases which were most severe. J look back upon this practice with intense dissatisfac- 
tion, for I can charge my recollection with little else than a succession of deaths. Ido not think the 
recoveries amounted to one out of ten affected. Almost every other plan of treatment has been subse- 
quently tried, and I am bound to say that, with me, every other plan has succeeded better than bleeding. 
I can also assert, from comparative observation of no small amount which I have carried on 
in Scotland and England, that tose practitioners who bleed most in ordinary cases of pul- 
monary inflammations among horses, do certainly meet with the greatest number of deaths.’’ 

This must be regarded as strong evidence, coming as it does from such an intelligent and 
experienced veterinarian, who has had such ample opportunities, during at least twelve years, 
of making himself acquainted with the nature and proper treatment of pleuro-pneumonia 

The kinds of food upon which neat cattle are kept, as well as the modes of preparation, 
exercise an active influence in protecting them from the discase, when prevalent, or in pre- 
disposing them to it. 

An interesting communication from M. Hamoir, illustrating this subject, is published in 
the number for June, 1860, of the French Journal of Practical Agriculture. ‘‘ The pleuro- 
pneumonia,’ M. Hamoir observes, ‘‘that cruel epizdotic, which has already caused such 
injury to our agricultural interests, has again invaded our stables. Why it came there, and 
how its further visits are to be prevented, are points which I think can be now determined.”’ 

‘(A similar visitation of this disease presented itself in 1858, following an abundant crop 
of sugar beets of very bad quality for the production of sugar, difficult to keep, and afford- 
ing a pulp of inferior quality. The same circumstances attended upon the too celebrated 
malady called the sugar beet disease, which formerly occurred in 1853.”’ 

“May we not conclude from this that when our beets are of inferior quality for the pro- 
duction of sugar, they may contain, in the absence of saccharine matter, pernicious princi- 
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ples, liable to be converted into residues calculated to injure the health of cattle and subject 
them to invasions of pleuro-pneumonia?’’ ‘‘This remark has been made by our intelligent 
and skilful veterinarian, M. Huart. In his extensive observations of the numerous animals 
he has had occasion to treat, seeking with the closest scrutiny the causes predisposing to 
this terrible plague, from which we sustain such immense losses, he has not been able to fix 
upon any other than the bad quality of the pulp and the irritating principles it contains in 
unusual proportions, after an abundant crop poor in quality.”’ 

M. Hamoir had been in the practice of feeding the pulp of the sugar beet, after extracting 
the sugar, to his beef cattle. This was mixed with cut straw and hay, put into a heap and 
fermented. But instead of allowing the feed to ferment, he afterwards subjected it to the 
cooking influence of steam at 133°, (Centigrade,) by which means he supposes the obnoxious 
principles in the beet were driven off, through distillation or evaporation, and the food thus 
rendered healthy to the stock, being infinitely more readily digested and assimilated than 
the fermented food. The results following this change in the mode of preparing food for 
his cattle justified him in his conclusions that cattle fed with the fermented beet pulp were 
liable . be attacked with pleuro-pneumonia, while those kept on steam-cooked beet pulp 
escaped. 

In October, 1856, he says all his oxen kept on fermented pulp mixed with cut straw and 
hay were attacked with disease, four of them seriously, of which two were butchered. The 
disease extended no further. . 

In 1858—’59 there was a terrible visitation, and 1860, after the date of his communica- 
tion, proved another very bad season. The plague, he says, after having gone the rounds 
of his neighborhood and ravaged the stables of the commune, leaving in one stable only 
two alive, in another only one, came to his own, where it seized only upon the oxen fed 
upon the fermented pulp. 

‘¢ Five animals,’’ he says, ‘‘ were placed in the infirmary, and these were treated energet- 

ically by M. Huart, by bleeding and the administration of a kermetized dose, accompanied, 
during several days, with a drachm and a half of tartar emetic, mucillaginous drinks, and 
common salt. After three days’ treatment one of the animals grew so ill that it was con- 
signed to the butcher; the others recovered.’’ The animals in the stable where the disease 
appeared were now put upon cooked food, when they gradually grew better, so that in about 
a month the disease seemed to have disappeared. He now returned to feeding with fer- 
mented food, supposing that the return of spring and out-door work would restore their 
health ; but the disease returned with renewed violence, and eight oxen were taken to the 
infirmary. None had died up to the time of writing, and, as he had returned to cooked 
tood, the health of the stock had materially improved. The cattle were in the fields, and it 
was expected the sickness would thus be brought to an end. 
_ It should be mentioned that M. Hamoir thought that working cattle required food not 
so readily digested as cattle kept quiet to fatten for beef. With this view he supposed the 
fermented food better adapted to his oxen. It was among these alone that pleuro-pneumo- 
nia prevailed. To those persons who have not the pulp of the sugar beet to feed to their 
stock M. Hamoir recommends the substitution of beets or other roots, chopped up, which 
have their nourishing qualities greatly increased by cooking. This is particularly the case 
with the sugar beet, which, in its raw state, cannot be made use of unless with great caution, 
as it often produces intestinal irritation and diarrhea. With milch cows it often decreases 
the quantity of milk and affords butter of inferior quality. On the contrary, when cooked, 
it is adapted to all kinds of cattle, and especially to milch cows, in which it increases the 
quantity of milk, affording butter of an excellent quality, particularly when mixed with 
a small portion of carrots. 

This statement of M. Hamoir is interesting in several points of view, showing, as it does, 
the frequent occurrence, during many years, of pleuro-pneumonia in the part of France where 
his cattle were kept, and the immense losses sustained by stock-owners from the disease up 
to the latest dates. It shows the danger to which cattle are exposed, especially when 
epidemic poisons may be floating in the air of the neighbovhood, by keeping.these on an 
impoverished diet, or upon food in a sour or other indigestible condition. Animals may 
bear these inconveniences without exhibiting any marked ill effects during healthy periods, 
but the unwholesome influences manifest themselves whenever an epizéotic arrives. We 
have seen instances in our own country where disease in milch cows has been ascribed to 
feeding with grains from lager beer breweries, when those fed on the grains from ale and 
porter breweries remained well. There may be a difference between the two kinds of 
brewery grains, making one superior to the other; but at the same time it is certain that 
the condition in which the cattle were kept was essentially different in many other respects. 
Sour swill may be regarded as on a par with sour sugar beet pulp. 

Prevention.—AMi prevention is founded upon the removal of animals from the unfavorable 
circumstances through which disease is engendered or promoted, or the correction of the 
conditions connected with their keeping. All curative means must be more or less inefli- 
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cient, so long as the animals remain exposed to the influences which produced the disease. 
A sickly stable or cow-house, in which an infectious disease has prevailed, may continue for 
months, and, perhaps, years, to communicate disease to stock introduced into it. But a 
sickly stable or cow-house, which has not had a strictly infectious disease in it, may be ren- 
dered healthy for stock immediately by the adoption of measures calculated to place the 
animals under favorable conditions as to cleanliness and ventilation. A stock of cattle has 
been kept in a healthy condition in an old cow-house, with its open crannies and other acci- 
dental facilities for affording change of air to the breathing cattle. The owner has, in time, 
become able to build a more costly barn, and, ignorant of the importance of securing proper 
ventilation, had it made so tight and comfortable, as he supposed, as not only to protect his 
stock from the weather, but keep out the fresh air, and compel them to breathe over and 
over again the air which hag become vitiated by frequently passing through their lungs— 
air in which reptiles may exist, but which no warm-blooded animals can inhale with im-: 
punity. Sometimes the cases may be reversed, and a sickly old stable pulled down, or so 
judiciously altered as to secure the perfect health of the animals. > 

Particular attention must be paid to the comfortable drainage of all places where cattle 
are kept, and the daily removal of the droppings and litter to a considerable distance out- 
side of the cattle houses.* The keeping of pigs in the immediate vicinity of cattle should 
be avoided. 

Stock should not only be kept clean and comfortable, but have plenty of room, for 
nothing is more injurious in its effects upon the health of stock than over-crowding, either 
in houses or enclosures, surrounded by board fences or walls. Protection from inclement 
weather is necessary, but this must never be attained at the expense of keeping ont a free 
supply of fresh air. Drafts of cold air coming immediately upon animals predisposes them 
to inflammatory diseases. Hence the ventilation must be effected so as to prevent this 
source of danger. As a certain degree of warmth promotes the taking on of fat and in- 
creases the flow of milk, many cattle are sacrificed to the attempt to carry out these objects. 
In trying to shut out the cold air, the confined and vitiated air is kept in, and this leads to 
debility, vitiation of the blood, and predisposes to all kinds of dangerous diseases. Warmth 
attained without ample ventilation is at the exposure of health. 

In feeding, care should be taken not to use the same vessels for the well as for the sick. 
Places where diseased animals have been kept should be not only thrown open freely to the 
air, but thoroughly cleansed out, and disinfected by washes of quick lime, chloride of lime, 
&c., sprinkled and thrown upon the floor, sides, and floor above. 

“One of the most useful and efficient disinfecting agents with which we are acquainted,” 
observes Mr. Dunn, ‘‘is probably sulphurous acid. Although the substance has been 
generally disregarded, its high claims as a disinfectant have, in his prelections, been urged 
by Dr. George Wilson, Lecturer on chemistry, Edinburgh. Sulphurous acid is used in bleach 
ing. It is employed in the patent process of paper-making, for arresting the smell resulting 
from the putrefaction of size, (gelatine or glue.) It is also used in the Manchester dye-works 
for destroying the intolerable odor arising from the decomposing cochineal, an odor which 
no other known.substance can so effectually remove. Since it thus acts as a bleaching agent, 
is 80 efficient in destroying offensive effluvia and in arresting putrefaction, it is likely to 
prove possessed of the power of neutralizing miasmata emanating from the bodies of animals 
affected with pleuro-pneumonia or other contagious diseases. Sulphurous acid is obtained 
by, the burning of sulphur, or by decomposing oil of vitriol by heating it with charcoal. 
Without trusting entirely to the gas evolved, the walls of the building may be washed with 
a weak solution of the acid in water.’’ * 

Should that new principle discovered in the atmosphere by Schonbein, and called by him 
ozone, have anything to do in the production of the epizdotic constitution of the air, it is 
capable of being destroyed by sulphurous acid gas. It has been found to exist in the 
air in variable quantities, and is said to produce bronchial irritation. 

It has been found that the cattle-herds which have escaped the disease are .those where 
the owners seldom changed tveir cattle, which were principally raised on the farm, or pur- 
chased carefully from herds well known to be healthy. Strange cattle purchased in the 
market have often been the means of introducing disease in herds, especially when these 
have been kept under unfavorable circumstances as to cleanliness and imperfect ventilation. 
Cattle, after a long journey, are very liable to be attacked with disease from a short con- 
finement, especially where the conditions are unfavorable. 

Persons keeping herds cannot be too careful to guard against introducing into them 
unknown cattle. The proprietors of diseased herds, upon finding any of their stock diseased, 
fearful of individual loss, and regardless of what is due to others, send it to the public 
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market to be disposed of, often under instructions to conceal the owner’s name or residence, 
Hence no cattle should be purchased to introduce into healthy herds, unless it is positively 
known that they come from healthy stocks. In the absence of summary laws for the 
destruction or isolation of diseased herds, this is the only safeguard. 

Inoculation.—This, as generally recommended, to secure immunity from the disease, seems 
to consist in the introduction into the circulation of serum or matter squeezed from a diseased 
lung. An irritation or inflammation with febrile action ensues, often terminuting in 
death, like that produced from morbid matter, with which persons are sometimes in- 
oculated accidentally, whilst engaged in skinning or dissecting dead subjects. So far as 
we have read reports of the practice, the results have been anything but favorable. As the 
matter is generally inserted into the tail, this very often becomes violently inflamed, morti- 
fies, -and falls off. 

This practice was introduced extensively by Dr. Willems into Belgium in 1850, and from 
the first reports made very advantageous results were anticipated. But, after several years’ 
observation, and the investigations of a commission recently appointed by the Belgian 
government, inoculation is condemned. The same sentence has been confirmed by other 
commissions appointed for a similar purpose in almost all the governments of Europe. 

Destruction of catile to prevent the spreading of their diseases—This is an old remedy still 
frequently resorted to in Eastern Europe, and, as we have seen, lately adopted in Massa- 
chusetts. The desperate alternative can only be justified by the most direct proof that the 
disease is capable of being transmitted from animal to animal, under all circumstances, 
through contagion alone, and where the number of the infected is limited within narrow 
bounds. When a disease is clearly epizootic, or capable of being developed through atmo- 
spheric agencies, it is evident that all attempts to suppress it by slaughter must prove 
abortive. 

Changes affected by the disease on the milk and flesh.The question is often asked whether it is 
safe to use as food the milk and meat, of animals affected with pleuro-pneumonia. ‘To this 
it may be replied that in Europe whenever an animal showing symptoms,of the disease is 
in a sufficiently good condition to make beef, it is slaughtered as quickly as possible for this 
purpose, and no public prevention is opposed. Not long since the Highland and Agricul- 
tural Society of Scotland awarded a gold medal to Mr. Finley Dunn, jr., of Edinburgh, for 
a treatise on pleuro-pneumonia, in which he says upon this subject: 

‘¢ Much difference of opinion exists concerning the propriety of using the flesh or milk 
of animals affected with pleuro-pneumonia. In the first stages of the disease, and before 
the inflammatory disease has run its course, we are of opinion that the meat is perfectly 
sound and well tasted, and will afford as much safe nutriment as it would have done previous 
to the attack of the disease. But when the malady assumes the typhus form, a change has 
taken place in the animal solids, the secretions are vitiated, the fat, the cellular tissues, 
and the meat itself, are discolored, showing that they cannot now be safely used as articles 
of human food.’’ 

“<Tn the cases that have come under our observation,’’ continues Mr. Dunn, ‘‘no change 
took place in the quality of the milk. As the disease progresses the secretion diminishes, 
and is soon altogether dried up; but to the last its color, taste, and odor remain unchanged, 
except in some instances in which it became thicker and of a more buttery character. If, 
however, in the latter stages of the disease, milk still continues to be yielded, it certainly 
should not be used as an article of human food, for the same reasons as above adduced with 
reference to the flesh of the animals. 

The Council of Health at Paris, in a report to the Prefect of the Seine, makes the follow- 
ing statement in regard to the innocuousness of the milk from cows affected by another 
disorder, namely, the vesicular epizootic: 

“The milk of diseased cows, considered with regard to its affect on the health of human 
beings, does not appear to be productive of the slightest inconvenience ; and all examinations 
of it, whether chemical or microscopical, have not been able to trace any characteristics that 
might lead to the fear that its effects would be pernicious.’”’—(fécuel de Mé. Vetérinaiaire, 
March, 1845.) : 

We have heard it stated that pigs to which the milk of cows diseased with pleuro-pncu- 
monia had been given were affected with a cough. In such cases the milk probably came 
from animals far advanced in the typhus stage. Of course we cannot recommend the use 
of milk from diseased cows, and only cite authorities to show that the serious apprehensions 
generally maintained in regard to it are not well founded. It happily occurs that when 
cows become seriously affected, the secretion of milk generally ceases, or is very small in 
quantity. Hence the supply of milk from diseased cows must necessarily be very limited, 
We wish we could say as much for the limitation of the supply of meat. 
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PLEURO-PNEUMONIA. 


BY DR. J. B. CRAIG, WASHINGTON, D. C. 


Within the last two years the cattle of this country have been visited by a disease which, 
although not as yet sufficiently wide-spread nor prolonged in duration to deserve the name 
of a murrain, yet has very justly been, and tosome extent still is, a cause of general anxiety. 

This anxicty arises in a great measure from a belief in its identity with an epizéotic which 
in other parts of the world has proved very mischievous, having in some cases swept away 
in a short time large numbers of cattle, and having almost always lingered obstinately where 
it has once shown itself, and broken out, from time to time, in fiercely destructive ravages. 

To place, therefore, the short history of the disease in this country in its true light, and 
to invest it with its appropriate interest, requires an account of its history and character as 
known elsewhere. 

The term Pneumonia, signifying an inflammation of the lungs, is familiar enough to the 
medical, and even to the non-medical world ; since, in cold and temperate climates, such an 
inflammation is one of the most frequent methods by which death overtakes the human 
species; and when, as is not uncommonly the case, the inflammation involves the pleura or 
investing membrane of the lungs as well as the lungs themselves, it is called a Pleuro- 
Pneumonia, or by some a Peri-Pneumonia, the pneumonia being looked upon as the main 
disease, and the pleurisy as a complication of it. 

Both the pneumonia and pleurisy, as they occur either in man or in the lower animals, are 
ordinary inflammations, dependent generally on the influences of climate and on the effects of 
imprudent exposure for their production, and not liable to become at any time more than com- 
monly prevalent without some sufficient cause, such as an increased severity of the weather, 
being apparent, and not, as far as can be seen, in any degree contagious or infections. 

Beside, however, the simple inflammations to which the organs of warm-blooded animals 
are at times liable, there are others of a peculiar character, which are propagated from. one 
sufferer to another, or which, from unseen causes, attack large numbers at the same time. 

Inflammation on a surface—either the skin or a mucous membrane—is sometimes found to 
have the power of propagating itself, by a sort of transplantation, to similar surfaces in others, 
the mode in which this is effected being by a conveyance of certain products of morbid action 
from the diseased to the healthy part. Such inflammations, of which glanders in the horse 
is an example, are said to have a specific character, and to propagate themselves by contagion. 

It might be within the bounds of possibility that such contagion should be produced by 
volatile emanations from a diseased surface, as by the breath from a diseased lung, or by the 
vapor from the skin in certain skin diseases ; but as far as our knowledge goes, local inflam- 
mations are not so propagated, but always by means of non-volatile secretions. 

We have, again, diseases which affect primarily the whole system, but which produce in 
their course inflammation of some particular organ, an inflammation which is generally so 
well marked and so constantly present, as to give to the disease one of its most readily dis- 
tinguishable characters. Thus scarlet fever is accompanied by inflammation of the throat, 
measles by a catarrhal irritation approaching to an inflammation, small-pox by a pustule 
inflammation of the skin, typhoid fever by inflammation of certain glands in the bowels; 
each disease attacking by preference some particular organ, while at the same time it causes 
more or less febrile disturbance of the whole system. 

These maladies, which are thus both general and local in their manifestations, possess in 
common the following characteristics : 

They are more or less infectious, infection being a mode of communication which is 
effected by means of the emanations from a sick person, and which does not depend upon 
actual contact ; their duration is pretty uniform for each disease, and isnot much influenced 
by the treatment. When they prove fatal they do so in most cases as a consequence of the 
inflammations which occur during their course, and when the patient recovers from them he 
is seldom liable to a second attack. 

The explanation or theory which is commonly given of these diseases is, that they are 
caused by specific poisons, which, being received into the blood, produce in it certain changes 
or chemical alterations in much the same way that yeast does in substances which are capable 
of fermentation. Such a change, or the peculiar virus which is produced during the change, 
acts on the system at large as a cause of febrile disturbance, but also concentrates its effects, 
as if were, upon some one organ, throwing it into a state of inflammation. When the 
malady has run its course the alteration which it has effected in the, blood remains more or 
less permanent, so that the set of changes which constitute the disease cannot be readily 
gone over again at any future time. 
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~ The local inflammation which accompanies one of these diseases is commonly only one, 
although a well-marked symptom ; but we find in the human subject at least one malady 
belonging, apparently, to this class, in which the local inflammation is the only well-marked 
feature of the complaint; and it would be no contradiction of rational analogy to find in 
the lower animals infectious and constitutional diseases of which the only very apparent 
characteristic should be an attendant local inflammation attacking some very important 
organ and proving a source of much danger. 

¥oflammations thus arising are apt to present some peculiarities of character, and are often 
of considerable virulence. 

It is not here asserted that epizdotic pleuro-pneumonia belongs to the class of diseases last 
mentioned, but that it does so is held by some of the most eminent authorities. 

As it is only of late years that the progress and the pathological phenomena of the diseases 
of domestic animals have been at all accurately observed, we can by no means carry their 
history as far back as we can in the case of those of the human race. 

Previously to the present century the only well-recognized epizéotics that are known to 
have prevailed extensively among horned cattle in Europe were the Eczema Epizéotica, or 
‘*mouth and foot disease,’ a complaint well known in England since the year 1839, and 
the terrible Rinderpest or Steppe-murrain. 

This last-named disease, which is described as being of the nature of a highly infectious 
typhus fever, terminating in dysentary, is said to be indigenous tothe Steppes of Tartary 
and Siberia, from whence it has descended, from time to time, upon Russia, Germany and 
other European countries. 

it has been estimated that during the eighteenth century the Rinderpest destroyed, in 
Europe, as many as two hundred millions of cattle. 

A few years since the Rinderpest caused much alarm by again advancing against Western 
Europe, but the stringent regulations which had been established in regard to the contagious 
diseases among domestic animals, seem to have checked it before it had reached further 
than to the neighborhood of Berlin, and the commission which was sent out in 1857 by the 
agricultural societies of Great Britain to inquire into the character of the disease, and the 
probability of its reaching England, reported that they had to go as far Eastward as Galicia 
to find cases of it, and that the veterinary cordons of Germany and Holland would, in all 
likelihood, prevent its reaching the shores of the Atlantic. 

The primitive seat of the epizéotic pleuro-pneumonia was, as far as is known, Switzerland 
and the neighboring Alpine countries, whence, by the movements of cattle consequent upon 
the wars of the French revolution, it was carried into other parts of Europe. Wherever it 
has once penetrated it has most generally remained, especially where the locality is damp 
and marshy, where the cattle are kept in crowded and ill-ventilated stables, and, as in Hol- 
land, fed in their stalls and not allowed to graze. 

ne of the most eminent, perhaps the most eminent, of English writers on the subject 
speaks as follows of two places in which the disease has been very prevalent, and each of 
which has a certain historical fame in connexion with it. . 

In giving an account of his observations in that part of Holland from which pleuro-pneu- 
monia seems to have been recently carried to Massachusetts, he says: ‘‘ By a statistical 
return from forty-three villages in North Holland and Friesland it is shown that only eight 
of them have been comparatively free from pleuro-pneumonia, and in these but very few 
cattle are kept. In the villages where the disease has prevailed, about a fifth part only of 
the cattle-owners have escaped upon the whole, but in many every proprietor has had his 
herd affected. In the first quarter of the present year the official returns show a total loss 
of 3,655 head of cattle, of which 1,502 died, and 2,153 were killed by order of the authori- 
ties, which gives an average loss of about 281 per week.” Bd oe 

«We are not surprised at the great extent of these losses, judging from what we saw of 
the secondary causes of epizdotics in operation in the vicinity of Rotterdam. The cattle are 
often crowded into houses so thickly that to pass between them is almost an impossibility, 
while the form and size of the building will frequently allow of a passage only to be made 
by a person along its centre, where the heads of the animals nearly meet over the feeding 
troughs, the height being insufficient to stand upright in. No windows exist in many of 
these sheds, nor any other outlet for light and air except the door. The heat is almost 
suffocating, and the stench abominable. In such unwholesome and pent breeding places as 
these, the cattle, often to the extent of forty or fifty in a shed, are kept, for weeks together, 
to be fattened for the market, by being fed chiefly on the wash and grains which come from 
the distilleries.’’— (Lond. Vet. for 1858, p. 152.) f ; , 

Again, in speaking of a visit to Hauelt, in Belgium, where he went in 1852 to examine 
into the practice of inoculation for pleuro-pneumonia, he states: ‘‘ The town, which is the 
capital of the province of Limbourg, is situated on the confines of the great marshy district 
of Holland. The land around it is remarkably flat, and on one side only is under the 
plough, being on the other divided by ditches into meadow and parterre grounds. During 
the last sixteen years it is said never to have been free from pleuro-pneumonia, and in this 
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time hundreds of animals have died within it. It is a place full of distilleries, and contains 
from 1,400 to 1,500 cattle in the summer, and upwards of 2,000 in the winter ; the animals 
being fed on the refuse grains, &c., and when fat sent to the markets. From the situation, 
want of drainage, and accumulation of the filth of the town itself, added to the system of 
feeding the cattle, the kinds of food, neglect of ventilation of the sheds, and removal of the 
dung, &c., Hauelt may be considered as the very centre and focus of a disease like pleuro- 
pneumonia. The cattle, also, of the farmers in the neighborhood are in general very poor 
and badly provided for, and the sheds they inhabit dirty in the extreme; thus, secondary 
causes as predisposing to the disease are in full operation, both within and without the 
town.”’ 

Such are the places in which pleuro-pneumomia maintains itself most persistently and 
commits the most constant ravages, carrying away, year. after year, a considerable percentage 
of the cattle. The non-existence of such predisposing causes as those above mentioned does 
not, however, protect against it, nor prevent a very great mortality from it. Thus, at the 
Cape of Good Hope, where the cattle graze freely over a vast open country, the disease, for 
some years after its first introduction, was more destructive even than it seems ever to have 
been in Holland and Belgium, showing, apparently, that free intercommunication between 
herds may operate as powerfully in spreading its ravages as any causes which deteriorate the 
general health of the animals exposed to it can do. 

It has not been shown, however, that in a country where predisposing causes are not in 
operation, the disease would maintain itself permanently, unless by the importation, from 
time to time, of fresh cases. 

It has been remarked by good authority that ‘‘the true pathology of pleuro-pneumohia 
is one of the vexed questions of science,’’ and, as far as any complete and detailed account of it 
is concerned, this is still true. 

The most striking characteristic in the condition of the diseased organs is expressed by 
the name ‘‘ exudative pleuro-pneumonia,’’ under which it is sometimes spoken of. 

There is copious exudation, both liquid and fibrinous, in the lungs and pleura, the sur- 
faces of the pleura being covered with thick layers of coagulated lymph, its two sides often 
adherent together, or its cavity filled with serum and crossed perhaps by fibrinous bands. 

Under the pleura the tissue which connects it with the lung is found remarkably thick- 
ened, and the lungs themselves are crossed in all directions by strong fibrous bands, which 
tie down the air passages and cells. i 

Where the lung is not compressed by the effusion in the pleural cavity, its intervenicular® 
tissue is often filled with serum, and the air cells themselves are obliterated, not, it is said, 
so much by deposit of granular matter in them, as is the case in ordinary pneumonia, as by 
the compression together and thickening of their walls. The air passages are sometimes 
blocked up by fibrinous casts, but do not otherwise exhibit many marks of disease. 

The animal very commonly dies from the choking up and compression of the lungs,’ but 
where it survives the attack it would seem that another set of changes may be put in opera- 
tion tending to the removal of the effects of the disease. F 

The fibrous bands which intersect the lungs blend together in part into a continuous sac, 
in which a portion of the altered lung is enclosed. This remnant of lung, cut off from the 
rest of the body, undergoes suppuration and gradually dissolves into purulent matter. The 
sac has then become a true abscess, which, in its earlier stages, differed from the abscess 
found sometimes in common pneumonia, by containing for a time a piece of lung floating 
in the pus. This time finally breaks down entirely, and the abscess makes an opening for 
itself into a bronchial tube, through which it discharges, and, diminishing in size and losing 
its pus-secreting coat, becomes a small cavity lined with mucous membrane. 

The above brief and rough outline may serve to give a general idea of the nature of the 
organic changes which occur in this disease, but, to convey any exact or minute information 
on this subject, it will be necessary to make one or two quotations from the best authorities. 

In a Prize Essay by Mr. G. Waters, member of the Royal College of Veterinary Surgeons, 
which is published with woodcut illustrations in the Ninth Volume of the Journal of the 
Royal Agricultural Society of England, we find the following account of an autopsy: ‘‘The 
disease had reached about its middle stage, and seeing no probability of saving the life of 
the animal, we recommended it to be slaughtered. On examining the body, we found the 
abdominal viscera quite healthy, and the pericardium and heart in the same state. The left 
side of the chest was also healthy. The cortal pleura of the’right side was coated through- 
out its whole extent with thick, tough layers of coagulated lymph, placed one upon another, 
but which could be easily separated from the subjacent pleura. ‘The thickening was greatest 
at the anterior and middle part of its cavity. Posteriorly and inferiorly strong and exten- 
sive adhesions existed between the lung and the sides of the chest. The cavity of the latter 
contained about a gallon of light saneuinolent fluid, in which masses of coagulable lymph, 
resembling lumps of fat, were observed. 

“The right lung was enormously enlarged, and its pleura exhibited a ragged appearance, 


CATTLE DISEASE. 255 


being covered, like the central pleura, with thick layers of lymph, and presenting here and 
there large patches of a brownish color, which gave it a mottled appearance. Those varia- 
tions of color were particularly marked along the lateral portions of the middle and posterior 
lobes, and the layers of coagulated lymph were not so easily separated from these as the 
other part of the lung. The pleura, when divested of these accidental exudations, pre- 
sented in places numerous large and injected vessels. 

‘*On making incisions into various parts of the lung, the pleura was found to be in many 
places considerably thickened, the portion covering the upper surface of the anterior lobe 
measuring at its greatest depth nearly three-eighths of an inch; that corresponding to the 
upper borders of the middle and posterior lobes being at least half an inch in thickness. 
The latter portion of the pleura, however, became gradually thinner as it approached the 
inferior or free edge of the lung, where its greatest thickness does not exceed one-tenth of 
aninch. On removing the external layers of lymph from the thickest part of the pleura, 
the latter retained a considerable thickness, arising from the state of the subserous cellular 
tissue, the appearance of which differed from that of the external coagulated lymph, inas- 
much as it was firm, and contained cells filled with a gray, semi-gelatinous fluid. The 
parenchyma of the middle lobe of the diseased lung, when cut into, exhibited a surface of 
dark red and indurated pulmonary tissue, interspersed with gray points and intersected by 
repta of a yellowish-white structure, which contained a great number of cells similar to 
those described already in the thickened sub-serous cellular tissue with which the septa com- 
municated.”’ 

In giving an account of another case, that of an animal slaughtered at an earlier period 
of the disease, Mr. Waters says: ‘‘ We have represented at letter (a) an indurated state of 
the pulmonary tissue, of a bright red color, and intercepted by thick septa; at letter (0) 
we have a portion of lung near its apex, presenting almost a natural appearance as regards 
its tissue, but an anormal ove as regards its sub-pleural and inter-lobular cellular tissue.’’ 

Of. another case he remarks: ‘‘The surface of the lung exhibited, as in the previous cases, 
a thickened state of the sub-pleural cellular tissue ; the parenchyma of the lung itself was 
red and hepatized, and was intersected by septa, resulting apparently from the solidified state 
of the inter-lobular cellular tissue.”’ 

After having described the lungs and pleura in several cases, Mr. Waters speaks of the 
bronchial tubes: ‘‘In the descriptions just given, allusion to the state of the mucous mem- 
brane of the bronchial tubes is only made at fig. 3, and in that instance it exhibited but 
slight traces of the disease. I have, however, had opportunities of examining numerous 
animals which had been slaughtered during the first stage of the disorder. In several the 
lining membrane of the bronchial tubes presented in many places patches of a reddish or 
brownish color without any apparent thickening ; but what appeared to us remarkable was 
a firm, whitish substance, resembling coagulated blood deprived of its coloring matter, 
which occupied several of the smaller bronchial-tubes, to which it was perfectly moulded. 
The pulmonary tissue was quite healthy. We may also add that we have met with similar 
appearances in lungs still further advanced in the disease.”’ 

The following remarks are then made: ‘‘I shall next bring forward some general con- 
siderations on the morbid appearances described in the foregoing cases: 

‘The inflammation of the pleura leads to an exudation of fluid; one part of which settles 
to the lower part of the chest in a liquid form, more or less sanguinolent and ropy ; another 
adheres to the side of the pleura, and forms layers, to which the term coagulate lymph is 
applied ; in some instances those exudations lead to adhesions between contiguous pleura. 

‘«The effusion of fluid into the cavity of the chest must interfere with the conditions of the 
lung, especially if the latter be in a healthy state; in that case it will become compressed ; 
but if the lung be inflamed, then the degree of firmness, as well as of volume which it ac- 
quires, enablesit to resist the pressure of the fluid, so that the presence of the latter in large 
quantities must then lead to the dilatation of the sides of the chest. The cases described 
justify the supposition that the pleura is liable to be affected earlier than the lung. Thus, in 
the third ease, the pleura of the posterior lobe was opaque and thickened as far as its base, 
whilst the corresponding parenchyma of the lung exhibited few, if any, signs of disease; a 
similar state existed on the opposite side, in which the pleura and lungs were both diseased 
at the spinal edge of the middle lobe, whilst at its free edge the pleura only was affected. 

““'The tendency on the part of the pleura to be first affected is not without practical im- 
portance. Commencing pleurisy may furnish the first untoward symptoms, and indicate 
the propriety of active treatment, to which the disease will at that period, in all probability, 
be amenable. . : 

‘The appearance which the sub-pleural cellular tissue presents in this disease is not with- 
out interest. It differs from the layers of coagulated lymph adhering to the outer surface 
of the pleura, inasmuch as it is firm, indurated, and more or less beset with cells. In that 
respect it closely resembles the inter-lobular cellular tissue, and ought to be considered in 
association with the diseased state of the lung; but that it may be partly the means of 
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communicating the inflammation of the pleura to the lung is a consideration not to be over- 
looked. © 4 

“The changes which occur in the parenchyma of the lung in this disease may be consid- 
ered in reference to two tissues; the one, the vesicular or proper tissue of the lung ; ‘the 
other, the intervening cellular tissue diffused through it in areolar webs, and separating the 
pulmonary tissue into lobules; hence it may be termed inter-lobular areolar tissue.” 

Mr. Waters points out, by reference to the wood-cuts, that this last-mentioned tissue be- 
comes greatly thickened in pleuro-pneumonia, and assumes a comparative predominance over 
the proper vesicular lung structure, or air cells, and air passages. Of this latter he remarks: 
‘Whatever may be the form of the pulmonary cells and their relative arrangement, it is 
quite evident that, in that stage of inflammation called hepatization, those cells become ob- 
literated. ‘This obliteration is due, in our opinion, to a change which has taken place in 
the walls of those cells which have become thickened, through an addition of organic 
matter, in the same manner as the interlobular cellular tissue had become increased in vol- 
ume.” % % % % % “As the middle lobe of the right and the anterior part of the 
posterior lobe of the left lung are the parts which the inflammation seems usually to attack 
first, it would be advisable, when examining the chest of an animal, to direct our attention to 
the middle part of the back in the region corresponding to the angles of the ribs.”’ 

In one of the lectures of Professor Simonds, which is published in the Tenth Volume of the 
Journal of the Royal Agricultural Society, passages occur of much interest in this connexion. 

“‘T have already remarked that the vitiated atmosphere does not act as a direct irritant to 
the pulmonary tissues or mucous membranes of the air passages—a fact which is proved 
by the absence of all the usual symptoms of cattarrh, laryngitis, or bronchitis, as precursors 
of pleuro-pneumonia. Besides, if such were the case, both lungs would be equally affected ; 
whore is well known that the disease is very partial, and that the right lung is prince 
pally involved. The aerial poison, whatever may be its nature, being carried by the or- 
dinary process of respiration into the air-cells of the lungs, exerts its baneful influence upon 
the blood in its circulation through the capillaries. The blood, thus charged with some- 
thing detrimental to its healthy condition, undergoes changes similar to the solids when dis- 
eased, and these changes are figured forth in the pulmonary tissues.”’ 

Each organ of sthe body seems susceptible of being acted upon in a special manner by de- 
leterious matters entering into the circulation. Thus the poison of small-pox reacts on the 
skin; that of glanders on the mucous membranes of the nasal cavities; of rabies on the 
nerves ; of eczema on the lips, tongue, and feet, and of pleuro-pneumonia on the lungs. 

The amount of the deleterious matter received at each inspiration appears to be insufficient 
to interrupt at once the functions of the lungs ; for, were this the case, death would speedily 
come from asphyxia; whereas, we have constant proofs that the disease we are-considering 
is partial in its attack and insidious in its nature, making its way stealthily, being very 
often unobserved until it has made.great inroads upon the constitution. This character of 
the affection is alone sufficient to create a doubt of its being inflammatory; for inflammation 
of the lungs, even at its commencement, is marked by unmistakable indications of ill 
health. The absence of the ordinary symptoms of pnewmonia, together with the peculiar 
changes observed in the lungs, have satisfied me that pleuro-pneumonia is not of an inflam- 
matory nature at its outset, and that inflammation is rather the result than the cause of the 
disease. It is difficult to explain the precise change which takes place in the blood from the 
operation of the aerial poison; but it appears to me that the vitality of the fibrin is inter- 
fered with, and that it, with the albuminous constituents of the fluid, also altered in quality, 
is transuded from the capillary vessels, and finds its way into the areolar tissue of the 
Jungs, accumulating where this tissue exists in the greatest abundance, namely, in the in- 
terlobular spaces.’’ a ne a a = 

‘From this explanation it is evident that I regard pleuro-pneumonia to approach nearer 
toa dropsical than to an inflammatory disease. The lungs, if examined at the commencement 
of the affection, will show that the morbid action commences here and there in théir sub- 
stance, and that these patches quickly increase in size so as to run into each other.’ * % # 

‘The exudation of the altered liquor sanguineous is not limited to the lungs themselves, 
but extends to their inverting membrane, the pleura, thus accounting for the depositions 
of semi-fluid fibrine on their exterior, and the existence of serous effusions in the cavity of 
the thorax. That these results are not produced by inflammation is clear from the circum- 
stance that in innumerable cases no redness of either the pleura covering the lungs or lining 
the chest can be detected, both the fibrine and the serum being likewise perfectly colorless. 

‘‘Dropsy of the chest may be said now to be associated with dropsy of the lungs. Al- 
though inflammation takes no part in the original production of these morbid lesions, étill, 
as previously remarked, it may arise as a consequence, and this, I believe, is generally the 
case with those animals which recover. The blocking up of the air-cells, vessels, &c., pro- 
duces death of these structures; and when this is partial and of little extent, portions of 
the lung will ultimately become detached, and be enclosed in sacs formed by the adhesive 
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stage of the subsequent inflammation. This will also explain how it is that collections of 
pus and other morbid products are occasionally met with in our post-mortem examinations 
of long-existing cases of pleuro-pneumonia.”’ 

The statement of Professor Simonds, that the morbid changes which characterize pleuro- 
pneumonia are to be regarded as dropsical, and not inflammatory in their primary nature 
was probably meant by him to be understood with certain qualifications. The blood is 
doubtless in a condition which predisposes to exudations of serum and fibrin, but in order 
that such exudations may take place in the pleure and lungs, and nowhere else, some pecu- 
liar fullness of the blood vessels must exist there—a congestion of either an active or passive 
kind, and pathological reasons would evidently point to an active excitement, or, in other 
words, to an incipient inflammation as the true condition of things. 

‘The course of pleuro-pneumonia may, therefore, be presumed to consist in, first, an 
alteration of the blood, then a local excitement of the lungs and pleura, terminating in 
copious effusion, and afterwards a secondary inflammatory action as the result of the 
presence of the effused matters. 

In a more recent article Professor Simonds still maintains, however, the non-inflamma- 
tory doctrine in regard to pleuro-pneumonia, and says: ‘‘ We have no hesitation in giving 
it as our opinion that the changes which are originally effected in the lung tissue can take 
place otherwise than by inflammatory action.’’ He also states that the morbid changes 
commence in the parenchyma of the lungs, and not in the pleure.— Veteriniarian for 1858, 
p. 97. 

Professor Gamgee, of the Edinburg Veterinarian College, takes ground against the non- 
inflammatory doctrine of pleurd-pneumonia: ‘‘ The solidified lymph that plugs the bronchial 
tubes, that gluts the interlobular tissues with inflammatory globules and fibro-plastie cells 
that the microscope reveals in that lymph, never are found in simple hyperaemia, or con- 
gestion due to lack of tenacity of the capillary vessels, which lack of tenacity, according to 
Schmelz, occurs in consequence of the depressing influence of the causes in operation that: 
act locally on the lungs, as well as generally on the constitution, in lowering the vital 
powers of cattle affected with pleuro-pneumonia. I have seen some beautiful preparations. 
by Hering of the lymph exuded in the bronchial tubes and air vesicles forming perfect casts. 
of lung tissue; and we all know that plastic coagulable lymph is never seen on mucous. 
surfaces except, and that rarely, in inflammation. There has not been any other: specific 
process discovered whereby such casts can possibly be found. 

As the terms inflammation and inflammatory are not susceptible of perfectly exact defini-- 
tion, and seem to cover a somewhat different extent of ground in the minds.of different 
persons, it is not always easy to settle the propriety of their application to a particular ease, 
even when the facts of the case are agreed upon. This much, however, has. been made- 
evident by the discussions which have been carried on in regard to pleuro-pneumonia, that 
the morbid changes are different from those which occur in ordinary inflammation, and that 
when it is called an inflammatory affection it must be borne in mind that the inflammation. 
runs a peculiar course. 

Mr. J. Gregson, member of the Royal College of Veterinary Surgeons, at present a vete- 
rinary practitioner in the city of Washington, gives the following brief summary of the ap-. 
pearances as observed by himself in autopsies of cattle which had been attacked by this. 
epizootic, which may serve as a sort of pathological synopsis : 

“The lungs, on being cut into, display a marbled appearance, formed by bands of organized 
lymph, which contain between them dark and light colored portions or lung. There is m 
the chest and pericardial sac effused serum of a bloody tinge, with 100se Roceuli of lymph 
floating through it; adhesions of the pleura-pulmonalis and cortalis, with loose fiocculi 
attached to diaphragm.’” 

The difference in. color between different portions of lung is also spoken of by Mr. Waters. 
in the account of one of his autopsies. 

As the facts relative to the outbreak of the disease in this country have been already Jaid 
before the public in several widely-circulated pamphlets, it does not seem necessary to enter 
at length into the results of the post-mortem examinations made in Massacnusetts. 

Many of them were upon animals who were in the process of recovery, and they show as 
a very general feature the presence of the sacs, containing portions of lung and pus, such as 
have already been spoken of in a quotation from Professor Simonds and elsewhere. 

The condition of the pleure corresponded with what is recorded by European writers on 
this epizdotic, and these circumstances strengthen the conclusion which is to be drawn from 
the general course and history of the disease in New England as to its identity with the 
true exudative pleuro-pneumonia. 

Further confirmation of this conclusion may be got from the results of post-mortem exami-- 
nations of cattle which died in Massachusetts. Thus Dr. Ellis, in examining different por- 
tions of diseased lungs, found, in one case, nodules of apparently healthy lung tissue 
surrounded by ‘‘dense fibrous substance ;’’ in another similar nodules, but ‘ infiltrated, 
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with small globular corpuscles resembling those we see in inflammations ;’’ and again, 
similar masses completely enclosed by fibrous membrane. These appearances correspond 
essentially with the pathological changes described by Mr. Waters and Professor Simonds. 

Perhaps if numerous autopsies had been made over a large region of country, the disease 
would have been found to be losing its characteristics as it died out, and blending itself with 
ordinary pneumonia and pleuritic inflammations. ; 

A question of great practical importance concerning pleuro-pneumonia is, that of its con- 
tagiousness or infectiousness. One of the main proofs of the contagiousness of a Gisease Is 
the general report of its being so. It is objected to this test that in estimating the number 
of contagious diseases in the human race popular opinion has always gone beyond the 
reality, and that in many instances the fear which has been entertained of the infection of 
an epidemic has been found to be without reasonable foundation, men being ever ready to 
take up such an alarm in regard to a new or a very destructive malady. 

When mankind themselves are directly concerned the sense of personal danger generally 
obscures the judgment ; and in contemplating that which is inflicting death on others the 
probability of its reaching ourselves in a certain way is often exaggerated under a feeling of 

anic. ‘ 

. When a disease is sweeping away numbers of the human race it is enough to suggest that 
it may be contagious to make men fly from it as if it were so, and to accept their own terror 
as a proof of the reality of the danger; but when the question is one of loss among 
domestic animals, much cooler observation and judgment may be expected, and, at least, 
those whose interest in the matter is of a general and scientific character, and whose daily 
experience has made them familiar with the subject, may be supposed to have weighed with 
some a of fairness the evidence on both sides. 

In those places where pleuro-pneumonia has most prevailed it has been held to be 
undoubtedly “infectious, both by cattle owners and by veterinary surgeons, and various 
governments have passed and maintained severe restrictive regulations based on the suppo- 
sition of its being so. 

To show the course of modern legislation on the subject—legislation which must be sup- 
posed to have been made under high scientific advisement, a few of the orders and procla- 
mations called forth by its recent severe prevalence on the continent of Europe may be 
cited : 

‘COPENHAGEN, June 18, 1856. 


‘Proclamation for the Duchies of Holstein and Lauenburg, in reference to the impor- 
tation of horned cattle from abroad : . 

‘¢ Whereas, according to official information, the pulmonary epidemic has recently shown 
itself again in horned cattle in several German States, the importation of horned cattle 
from abroad will not, until further notice, be permitted into the Duchies of Holstein and 
Lauenburg, unless satisfactory certificates issued by authority be handed in at the same time, 
stating the place from whence the cattle have been brought, and that in such place no signs 
of the pulmonary epidemic have appeared for more than six months, the cattle being therein 
‘described as accurately as possible.’’ 


This, either from having come too late, or from other circumstances, failed to protect the 
district of country to which it was applied; for we find that in the following year internal 
‘regulations had become necessary there, it being ordered that all estates in which cases of 
‘pulmonary disease had occurred within the last six months are to be closed, and no removal 
of cattle from such estates is to be permitted. The cattle are to remain as much as possible 
‘in the same stalls, and only to be removed to the pasture grounds of the owners, which are 
to be fenced round to the exclusion of all other cattle, as it is deemed necessary to remove 
-cattle from their infected stalls to purer air. 

In the meantime the Duchy of Holstein had become a source of danger to its neighbors, 
- will be seen from the following proclamation made for a part of the Territory of Ham- 
‘burg : 

‘« Hampure, September 19, 1856. 

‘Tt having been communicated to the Senator for the District of the Marshlands that, in 
several parts of the Duchy of Holstein, a pulmonary disease has again broken out among 
the cattle; in order to prevent the introduction of this dangerous malady, it is hereby 
ordered, that for the present no cattle can be brought into the District of the Marshlands 
from the Duchies of Holstein and Lanenburg without a certificate from the proper local 
authorities stating that at the places from whence the cattle may come no infectious disease 


Pee among the cattle, and this under a penalty of fifty thalers for every case of contra- 
vention.”’ 


In the Kingdom Proper of Denmark a similar regulation had a short time previonsly been 
put in force with regard to cattle entering from Holstein, and Sweden and Norway had also 
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checked the free importation of cattle both from Holstein and from other suspected countries. 
The same sort of legislation prevailed in other States. 

The measures which have been thought necessary when the disease had entered a territory 
are illustrated by the following enactments for the Territory of Litheck : ; 

‘On the appearance of pleuro-pneumonia immediate notice should be given to the 
police authorities. 

_‘* The affected cattle are to be forthwith separated from the healthy and removed to a 
distance. If they are put to grass, the meadows must be divided by good fences, and must 
be at least five hundred paces distant from any in which the cattle are kept. 

‘The persons who tend cattle are to be directed to note carefully the feeding and rumi- 
nating of the animals, and on the slightest indication of disturbed health to have them 
professionally examined. ; 

‘* An inspector, duly conversant with disease, is to be specially appointed to attend the 
ie cattle, and without his permission no animal is to be returned to those which are 

ealthy. 

‘* All animals which die are to be buried five feet deep, and covered with compact earth ; 
the burial places are to be not less distant than eight hundred paces from any road or paths 
travelled by cattle, and they are afterwards to be surrounded by a strong fence or ditch. 

‘““'The diseased cattle are only to be driven on particular roads; the stables in which they 
were placed when attacked are to be carefully cleaned, and the manure to be covered over 
with earth. 

‘None but medical officers are to make post-mortem examinations, and these only by 
permission of the police authorities, and no part of the carcase is to be taken away or used, 
with the exception of the skin. ; 

‘For the removal of the dead animals special vehicles are to be provided, and these are 
to be kept in proper places, and not used for any other purpose. Persons attending upon 
sick cattle, or coming in contact with them or with the dead, are not to go near healthy 
animals, and are to take care that all tools or utensils they may have used are.properly 
cleaned. 

‘« No manure or fodder to be sold from off an infected farm. 

‘¢ No animal, however slightly affected, is to be killed for food, great vigilance must be 
used in respect to this order. 

“« After the disappearance of the disease from a commune or farm for a period of eight 
weeks, it is to be considered as being free from the malady, but for four weeks longer the 
proprietor is not to sell any cattle or other forbidden things from off the place.’’ 

Many veterinarians, and among them Professor Simonds, hold that pleuro-pneumonia, 
although evidently infectious, also spreads by what is known as epidemic influence ; or, in 
other words, advances from place to place, independently of communication between well 
and sick animals, and in obedience to some unknown, although systematically acting, laws. 

That diseases do in many cases spread by this sort of influence is very wel] known; but 
in the case of infectious maladies the two actions may be combined. The seeds of infection 
may be widely scattered over a country, but may not manifest any great vitality, except 
upon the occurrence of epidemic or epizootic influence, so that the spread of the pestilence 
may seem to follow very different laws from those of actual communication, and yet the 
way for it may have been prepared by a former dissemination of cases of disease, or of sub- 
stances capable of carrying infection. 

As the history of the appearance and ravages of the disease in other parts of the world 
than Europe has a close bearing on the question of its infectiousness, it may appropriately 
be given in the present connexion. 

In the British possessions at the Cape of Good Hope, where great numbers of cattle are 
kept, pleuro-pneumonia appeared about the year 1854. It is believed to have been started 
there by means of an importation from Holland, a bull having been brought from that 
country in whom the seeds of the disease existed. He was taken sick three or four months 
after his shipment from Europe, and as there is very unrestrained communication among 
the cattle of South Africa, the infection naturally spread with great rapidity. 

It appears from statistical returns that the number of cattle that died of the disease in the 
Colony, during the year 1855, was but little short of one hundred thousand, and it has been 
very prevalent since then, although probably, of late years, with dirhinished virulence. 

The Rey. Mr. Lindley, who had been for some time a missionary among the natives in 
South Africa, appeared before the committee of the Massachusetts Legislature on pleuro- 
pneumonia, and testified to the general conviction there that the disease had spread. by con- 
tagion. He cited some instances in which it could be traced to cattle which had been 
carried from an infected district to parts of the country which had been previously free from 
the epizootic, and mentioned the fact that it was kept out of the territory of the tribe 
where he himself was resident by vigilant watchfulness against the introduction of cattle 
while it was prevalent in the neighboring country. On this point he says: “The disease 
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was brought there by the oxen of an individual who had been into the interior, and when 
he came home his cattle died. They communicated the disease to all the cattle in that 
neighborhood, and I never saw more complete destruction. There was not a single head 
left in all those kraals. The cattle came up to within half a mile of our boundary, and you 
could look down and see herds of them lying dead. That was three years ago, and yet, 
when I came away, the disease had not got one inch over that line.”’ , 

In an article which is to be found in the London Veterinarian for 1856, and also in the 
Farmers’ Magazine, it is stated that the contagiousness of pleuro-pneumonia is ‘‘strongly 
insisted on by the leading medical men and cattle breeders in the Cape Colony.”’ 

About the close of 1858 a disease broke out among the cattle on the farm of Mr. Boadle, 
near Melbourne, in Australia, which was supposed to be pleuro-pneumonia, and was so pro- 
nounced by veterinarians who had seen that disease in England. It first appeared in a cow 
which had recently arrived from England, and rapidly attacked other animals in the same 
herd. 

According to a Report made on the 12th of September, 1859, twenty-three cattle had died 
on the farm, five had recovered from the disease, but were evidently unsound, ten were ill, 
of whom four were killed for the purpose of post-mortem examinations by the visiting com- 
mittee, and there were about forty others of whose condition no mention was made. It was 
especially testified that there were no local causes, either in the situation of the farm or in 
the management of the live stock, that would be likely to act as causes of disease, and that 
the cattle had previously been healthy. 

After the disease had manifested itself, Mr. Boadle kept his cattle on his own farm, gave 
warning to his neighbors of the danger, and employed men to keep other cattle away from 
his fences. Owing to this commendable conduct oa his part, the disease did not spread 
beyond his estate; and it having been resolved, in a public meeting, to buy and destroy the 
remainder of his stock, and to take precautions in future against the importation of diseased 
cattle, Australia seems to have been kept free from any further ravages of this formidable 
epizootic. , 

Py the most recent advices, however, we learn that pleuro-pneumonia has not been 
entirely got rid of in Australia, but seems still to exist, although confined probably to a few 
herds. During the summer of 1860 it was found to have attacked the cattle on a farm 
about six miles from Melbourne. ; 

Out of a herd of one hundred and twenty-four nine died apparently of this disease, and 
one which was sick was then slaughtered for the purpose of a post-mortem examination. 

This examination shows a condition of things characteristic of exudative pleuro-pneu- 
monia, as will be seen by the following quotation from the description of it: ‘‘The right 
lung was swollen to an enormous size, three or four times larger than its natural dimen- 
sions, and had lost all the normal characteristics of that organ, having become as firm and 
compact as a piece of beef, and streaked and variegated in color like a piece of marble. The 
whole herd was soon afterwards purchased and slaughtered; seventy-two of them were 
found to be healthy, and the rest more or less diseased.”’ 

The history of the disease in this country, which is already too well known to make it 
necessary to enter into details on the subject, carries with it strong evidence of its infec- 
tious character, and of its derivation from Europe. 

Cattle were shipped from Rotterdam, where pleuro-pneumonia was prevalent, and where, 
as has been previously shown, causes were in operation which tend to give it a malignant 
character. Upon their arrival they were placed in a somewhat overcrowded barn with a 
number of other cattle, so that there was an opportunity for the propagation, in its full 
vigor, of any infectious disease. 

Pleuro-pneumonia broke out there first in the imported animals, next among the domes- 
tic, and, ultimately, a large part of the herd died. 

The disease did not spread next to the immediate neighborhood, but some calves were 
sold from the herd and taken by railroad to a distant farm, where one of them was found 
to be sick upon its arrival. This animal was carried to a neighboring farm, and brought 
back before its death. After a time pleuro-pneumonia broke out both in the herd to which 
it belonged and in that in which it had been temporarily placed. 

Some of the oxen from this last herd spent a night in the stables of another farm, and 
there a large number of cattle afterwards perished. There were many cases of exposure to 
infection before the existence of such a malady was suspected; and it is said that all of the 
numerous cases of pleuro-pneumonia that occurred in that neighborhood, or, indeed, that 
came in any way under the observation of a committee subsequently appointed by the Legis- 
lature of Massachusetts, could be traced to communication with the animals first attacked. 

Very active measures were taken, after a time, against its further spread; but before that 
was done several animals that had been exposed were known to have been carried to difter- 
ent parts of New England, and it was evidently impossible entirely to cut off the infection. 
Nevertheless, the disease seems to have been.rooted out, or, if still remaining, to be doing 
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at present but little mischief. It may be that it has died out partly from the destruction 
or isolation of the diseased animals, and: partly from not finding conditions favorable to its 
propagation, and while the infection at first was virulent, that, as it passed from animal to 
animal, its rigor diminished and the character of the epizootic became softened and grad- 
ually lost; meanwhile, perhaps, after the manner of some epidemics, impressing something 
of its peculiarities upon the ordinary diseases of the country, so that it might be difficult to 
say where or when the specific disease disappeared. 

Pleuro-pneumonia, however, is so subtle a disease, and capable, apparently, of remaining 
so long undeveloped in the system, that its reappearance is always to be feared. 

For a time so few cases may occur that they will pass unobserved as belonging to the 
ordinary affections of cattle, and again from these scattered cases a formidable epizootic may 
start itself. 

It can scarcely be hoped that it will not, from time to time, make its power felt among 
us, as it has done in other countries where it has once established itself, and as there is no 
part of the United States to which there is not a possibility of the means of infection 
having been carried, those interested in the preservation of horned cattle should everywhere 
be prepared to watch against it vigilantly and to combat it intelligently. 

During the last ten years much interest has been excited on the subject of inoculation 
for pleuro-pneumonia, a practice which was introduced by Dr. Willems, of Hasselt, in Bek 
gium, a place where, for reasons which have been alluded to in a previous part of this 
paper, the disease has been very constantly and destructively prevalent. 

It may be said, with regard to it, that the obtaining of protection against an infectious 
disease by means of inoculation is entirely in accordance with medical analogy, and that 
consequently any plan of this kind is apt to be received and tried with great readiness. 

As soon, therefore, as Dr. Willems had announced that his experiments had been success- 
ful, inoculation was taken up in several European countries by well qualified veterinarians, 
and commissions were in the course of time appointed by different governments for the 
purpose of examining intoit. The results arrived at tended, in some cases, to confirm the 
claims of the new discovery ; but it must be borne in mind that the value of such a practice 
cannot be considered as established by a few sets of experiments, or by’ a few favorable 
opinions, but must rest upon the general testimony of ‘those who have had the best means 
of judging 

Now, it nay be pretty safely stated that the weight of scientific opinion has been, espe- 
cially of late years, decidedly against the utility of inoculation, and it is held by many 
veterinarians to be an exploded error. 

A year or two after the first introduction of inoculation Prof. Simonds went to Belgium 
for the purpose of obtaining information with regard to it, and after his return made some 
further experiments in England. The results which he arrived at, both from his Belgian 
and from his English experience, are given at the close of his second Report on the subject 
made to the council of the Royal Agricultural Society of England, in June, 1853. It may 
be premised, for the benefit of the non-medical reader, that the question turns not only 
upon the evidence of actual protection afforded to cattle, but also upon the resemblance 
of the effect produced by inoculation for pleuro-pneumonia to those produced by a true 
inoculation, such as that for small-pox, this resemblance, or rather analogy, being insisted 
on by the defenders of the practice as giving it a scientific foundation. 

The conclusions of Prof. Simonds are as follows: 1. ‘That inoculations made by superficial 
punctures and simple erasions of the skin invariably fail to produce any local inflammatory 
action, being the reverse of the case with regard to the vaccine disease, small-pox, and other 
specific affections, of which it is an indication of success. ; 

2. **That the employment of fresh serous fluid, and a cleanly made but small incision, 
during the continuance of a low temperature, will almost always fail to produce even the 
slightest amount of inflammation. 

3. ‘*That deep punctures are followed by the ordinary phenomena only of such wounds 
when containing some slightly irritating agent. 

4. ‘‘That with a high temperature roughly made incisions, and serous fluid a few days 
old, local ulceration and gangrene, producing occasionally the death of the patient, will fol- 
low inoculation. 

5. ‘That the sero-purulent matter taken from an inoculated sore causes more speedy action 
than the serwn obtained from a diseased lung, and that ‘removes’ cannot be effected on 
scientific principles. 

6. ‘‘That oxen are not only susceptible to the action of a second, but of repeated inoculations 
with the ssrous exudation of a diseased lung. 

7. «That an animal inoculated with serous exudation is in no way protected even from the 
repeated action of the sero-purulent fluid which is produced in the wound as a result of the 
operation. 

re. ‘That animals not naturally the subjects of pleuro-pneumonia, such as donkeys, dogs, 
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&c., are susceptible to the local action both of the serous exudation from the Jung and the 
sero-purulent matter obtained from the inoculated wound. 7. 

9. ‘That the serous fluid exuded from the lungs is not a specific virus, or lymph, as it is 
sometimes designated. . 

10. ‘That inoculations made with medicinal irritating agents will be followed by similar 
phenomena to those observed in inoculations with the exuded serum. : 

11. ‘‘That inoculation often acts as a simple issue, and that the security which at times 
the operation apparently affords depends, in part, upon this, but principally on the unknown 
causes which regulate the outbreak, spread, and cessation of epidemic diseases. 

12. ‘That inoculation of cattle, as advocated and practiced by Dr. Willems and others, 
is not founded on any known basis of science or ascertained law, with regard to the propa- 
gation of those diseases commonly called specific. 

13. ‘That pleuro-pneumonia occurs at various periods of time after a so-called successful 
inoculation. 

14. “And lastly, that the security of pleuro-pneumonia is in no way mitigated by pre- 
vious inoculation, the disease proving equally rapid in its progress and fatal in its conse- 
quences.in an inoculated as in an uninoculated animal.” 

The question still remained in debate, but even on the continent of Europe the conclusions 


_arrived at coincide for the most part with those of Professor Simonds, while in England the 


opinion against inoculation seems to have soon become firm and decided. In Italy, Dr. 
Periglio, of Turin, has within the last three or four years published a work on the subject, 
in which he reviews the experiments and reports that have been made in different parts of 
Europe, and cites further experiments of his own. He sums up his conclusions as follows : 

1. ‘That this inoculation, discovered and recommended by Dr. Willems, is not based on 
scientific principles. 

2. ‘That all the facts obtained by the several experiments have concurred in showing 
that the virus, when introduced into the living tissues, produces inflammation in no way 
different from that caused by setons, &c., except that it has a greater tendency to a gan- 
grenous result. 

3. ‘‘That if we admit its revulsive effects, inoculation still possesses no advantages over 
therapeutic agents In common use in veterinary practice. 

4. ‘‘That as inoculation is frequently followed by serious and sometimes fatal conse- 
quences, it is just and reasonable to give a preference to the usual derivatives. 

5. ‘‘That should it happen to be, as Dr. Willems pretends, a prophylactic, for which there 
seems, however, to be no valid ground, proofs are wanting of the inoculative qualities exist- 
ing in the serum exuded from the lungs, and therefore its employment can be of no beneiit.’’ 

In the Colony of the Cape of Good Hope, where inoculation has been extensively prac- 
ticed, it is more favorably thought of than in Europe, but it has not, as far as I am aware, 
been shown that the confidence in it entertained there rests on other grounds than this: 
that after pleuro-pneumonia had prevailed for some time cattle owners inoculated their 
herds, and that afterwards the ravages of the disease diminished. If the plan had been fol- 
lowed of inoculating half of a herd, and then observing the relative mortality of the inocu- 
lated and the uninoculated, keeping them as much as possible together, and equally exposed 
to infection, the results arrived at would have been of much weight. 

The usual method of inoculation is by making a deep incision at the end of the tail, and 
inserting in the wound a piece of diseased lung, or some serum from the lung of an animal 
that has died of the disease, or has been slaughtered while laboring under it. This is often 
followed by high inflammation of the wounded part, extending sometimes to more important 
organs. 

It has been suggested that this inflamed wound may act beneficially as a counter-irritant, 
and this would, no doubt, be to some extent the case, supposing the disease to have com- 
menced, or to be about to commence, in the lungs. There is, however, another way in 
which such a wound may be of medicinal use apart from the ordinary principles of counter- 
irritation or revulsion. When the blood has been disorganized by the disease, but befere any 
local alteration has commenced, the existence of an artificially produced inflammation in 
any part of the body may determine the plastic exudation to take place there, which would 
otherwise have taken place in the lungs. The blood may thus be freed from a morbid ma- 
terial whose presence in the circulating fluid and whose deposit in a vital organ constitutes 
the essence of this malady, and it is to be remarked that the condition of the parts which 
follows upon inoculation during the prevalence of an epizdotic pleuro-pneumonia seems, in 
some cases, to be characterized by that excess of plastic deposit which marks the specific 
disease in the lungs. 

Among the symptoms of pleuro-pneumonia those are the most important to be known 
which are the first to manifest themselves, and of these the cough, the appearance of the 
hair, and the disinclination for food are regarded as being the most observable. 

In a proclamation of the Senate of Lubeck, May 14, 1856, cattle owners are informed 
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that “the special symptoms of pleuro-pneumonia are a husky cough, which is increased 
particularly after the cattle have been watered or moved about, less inclination for food 
indifference as to chewing the cud, dulness of the hair, and its rough appearance in par. 
ticular places, and fever after the symptoms have continued for some time.”’ 

Mr. Waters says: ‘‘The first and most constant symptom of this disorder is a cough of a 
dry or husky character, which may continue for a greater or less period before other symp- 
toms of a more decided character present themselves.’’ 

Professor Simonds, in a lecture on the subject, which is published in the Tenth Volume of 
the Journal of the Royal Agricultural Society, speaks as follows: ‘It will often be observed 
that oxen at pasture, when the disease is commencing, will early in the morning be separated 
from the herd, standing under the hedge with their backs arched, coats staring, and refusing 
to eat, while as the day advances they will join the rest, and appear in their usual health. 
A slight but husky cough will be occasionally recognized, and now and then the breathing 
will be increased, as if the animal had undergone some extra exertion, while in milch cows 
there will be a diminished amount of milk in addition to the above symptoms. As the 
disease progresses the cough becomes more frequent and husky, the respiration is hurried, 
the pulse increased and somewhat oppressed, the appetite diminished, rumination suspended, 
bowels constipated, surface of the body chilly, &c. In the more advanced stages the respi- 
ration is difficult, labored, and painful; the patient is frequently lying, or, if standing, the 
head is protruded; the mouth is covered with a frothy saliva; the muzzle is cold; rigors 
occasionally come on, and the pulse is rapid and often indistinct. An enlargement of the 
right side of the chest can generally be detected in this stage of the malady; percussion 
gives a dull sound, and auscultation detects an increased bronchial respiration with a crepi- 
tating role in some parts, but a total absence of sound in others.”’ 

Mr. Lindley, in describing the disease as seen in South Africa, mentions the staring of the 
coat and the cough as the first symptoms, and further remarks: ‘‘ Other cattle have such a 
cough, and you will hardly be able to distinguish it, but you will observe that this is not 
momentary, but is kept up day and night; and then this gets to be a cough that comes 
from the very bottom of the lungs—a very severe cough—which continues until the animal 
dies.”’ 

For further details in regard to the symptoms of pleuro-pneumonia the reader is referred 
to other papers contained in the present report. 

Questions connected with the treatment of pleuro-pneumonia belong, strictly speaking, to 
the province of the veterinary practitioner, but as, in this country at least, the management 
of cattle in disease as well as in health must be in the hands of their owners, guided, per- 
haps, by the advice of the medical practitioner, it is important that some knowledge on the 
subject shall be widely diffused. 

As a specimen of a practical routine plan for the treatment of cattle during the prevalence 
of this epizootic, a quotation may be made from the papers of Mr. Horsfall on ‘‘ Dairy Man- 
agement,’’ which have been published in the Journal of the Royal Agricultural Socicty : 

“My feeders are strictly enjoined, without loss of time, to report to me any appearance 
of ailment, a practice which I strenuously recommend to any one who concerns himself 
about the treatment of his cattle when sick, more particularly as regards the disease © 
which I am speaking, the chance of success in which depends essentially upon early appli- 
cation. 

“<The first appearance which arrests the feeder’s attention is loss or partial loss of appe- 
tite. If, on examination, I detect any of the symptoms which characterize pleuro-pneumonia, 
viz: cough, quickness or deepness of respiration, loss of cud, and acceleration of pulse, inter- 
mittent warmth and chilliness of horns and feet, I proceed at once to bleed till the pulse is 
sensibly affected. This requires usually five or six quarts to be taken.’’ 

Mr. Horsfall then gives, in warm gruel, a laxative and refrigerant dose, of which the 
main ingredients are, cight ounces of epsom salts, half a drachm of tartar emetic, half a 
drachm of digitalis, and five ounces of flour of sulphur. 

“On arenewal of the difficulty of breathing or acceleration of pulse, I repeat the bleeding 
to a less extent, say three quarts, and give likewise the tartar emetic and digitalis in the 
gruel.”’ Flour of sulphur and molasses is afterwards given morning and evening in suffi- 
cient quantities to keep the bowels moderately open. The animal is carefully watched and 
kept in a room which is warm, well ventilated, but free from draughts. A wine-glassful of 
brandy is given night and morning if the pulse becomes feeble and the animal appears 
weak.’’ 

The following extract from a lecture of Professor Simonds may be considered as a brief, 
systematic essay on the treatment of pleuro-pneumonia from one of the best authorities in 
matters of veterinary medicine : : 

“The first remedy to which I shall allude is blood-letting. The propriety of abstracting 
blood will depend on the stage of the malady and the amount of symptomatic fever which 
is present. It must be done early or not all, for in proportion to the extent of the effusion 
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s0 will be the debility of the patient. To bleed late is to hasten a fatal termination ; but 
if we attend to the animal at the very commencement of the disease much good may be 
done by a bold blood-letting. No rule, ‘however, can be laid down as to the quantity to be 
abstracted, but the pulse must be carefully watched, and as soon as its character is altered 
the bleeding must be suspended. 

‘I do not recommend an early blood-letting for the single purpose of allaying the febrile 
condition of the system, but to withdraw a portion of the vitiated fluid which has laid the 
foundation for and is quickly building up the disease. 

‘Another remedy of frequent adoption is the exhibition of purgative medicine. In most 
disorders it is of the first importance to clear out the prime vie, as thereby we not only 
remove offensive and offending matters from the system, but subdue the excitation which is 
present by the nauseating effects of the medicine, which is further assisted by the agent 
increasing the intestinal and other secretions. If constipation is present, even in the 
advanced stages of pleuro-pneumonia, a gentle aperient may be given, but cathartics should 
be avoided. I have already stated that diarrhcea often comes on as the case approaches its 
end; and it should be remembered that this morbid condition of the bowels is very easily 
excited by purgative medicine. Cathartics, like blood-letting, must be used cautiously. 
They are admissible at the beginning of the affection, but rarely afterwards. The ordinary 
saline mixtures are as good as any, but they ought to be given without the large doses of 
ginger, &c., with which they are too generally blended. 

‘« Diuretic agents stand next in the list. Medicines of this class stimulate the kidneys to 
increased action, and their employment is found to be associated with far less weakening 
effects on the lower animals than is the case with purgatives. They may, therefore, be 
frequently and quickly repeated. Diuretics carry off a considerable portion of the watery 
parts of the blood, and hence their great use in affections of a dropsical nature. The nitrate 
of potash is one of the safest and best of our diuretic agents, and I especially recommend it 
jn the treatment of pleuro-pneumonia. Ido this for several reasons, among which is the 
established fact that the alkaline carbonates and nitrates are of the greatest benefit when 
the blood itself is in an abnormal condition. One of the best ways of using the nitrate of 
potash is to add it to the water which is given to the animal to drink. 

‘Sedative medicines have been extensively employed by some persons in this disease, but 
in my experience they have rarely proved of service ; nevertheless, their occasional admin- 
istration will be needed, especially when the circulation is much excited. Dover's powder, 
opium, and extract of belladonna, are the most valuable agents of this class. Calomel, in 
combination with opium, has also its advocates, and in certain cases I have given it with 
advantage. 

‘¢ Diaphoretics, or medicines which promote the secretions of the skin, are beneficial, but 
their action should always be assisted by warm clothing, without which they are nearly 
useless. The tartrate of antimony and potash is one of our chief diaphoretics; I have found 
it, however, to act too freely on the mucous membrane of the intestinal canal, and to pro- 
duce thereby considerable mischief; as a rule I do not employ it, and more especially in 
protracted cases of the malady. The other preparations of antimony are not open to the 
same objection, and these, with the Pulvio Jacobi, should be selected. To effect a copious 
‘secretion of perspiration the skin of a recently killed sheep, applied while yet warm to the 
back and sides, surpass everything we have as yet tried. 

‘« Ditfusible stimulants and tonics are, in my opinion, the most valuable of all remedies, 
and invariably I have recourse to them as early as circumstances will permit. Of late we 
have heard much of the beneficial effects of brandy as a diffusible stimulant, and doubtless 
in the second stage of the malady it has proved of service. I prefer, however, the sweet 
spirits of nitre and the solution of acetate of ammonia in combination, the ammonia in 
@XCESS. 

‘‘TIn the advanced stages, however, even these agents fail to support the system against 
the debilitating effects of the disease, and we must now employ both vegetable and mineral 
tonics ; the sulphates of iron, and quinine, gentian, ginger, columba, and the barks are the 
best. Before concluding these remarks on the treatment, which are, of course, very much 
condensed, I shall allude to another remedy which has many advocates, and properly so, in 
my opinion, namely, counter-irritation, or the application of stimulating ointments and 
liniments to the sides of the chest. 

‘This class of remedies is generally adopted when active inflammation pervades some 
internal organ, and with the happiest results ; and although I do not view pleuro-pneumonia, 
as essentially an inflammation still we can easily understand that benefit will follow the 
use of counter-irritants. By the long-continued action of an agent of this kind, the inflam- 
mation which it excites in the skin will be attended with effusion of the albuminous parts 
of the blood into subcutaneous tissue, and thus we artificially produce a disease here analo- 
gous to that of the lungs, and thereby give relief to those organs.’’ 

Mr. Waters, in an Essay already quoted from; recommends that, where a cough is the only 
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symptom remarked, a seton or peg be inserted in the dewlap, and a dose of salts given, and 
that, as soon as febrile symptoras are apparent, the animal should be bled, and placed in a 
warm and well-ventilated shelter. The blood should be allowed to flow in a full stream - 
until some decided effect is produced on the pulse. After the bleeding Mr. Waters adminis- 
ters a dose of epsom salts, nitre, and tartar emetic ; one pound of the first, one ounce of the 
second, and one drachm of the third, given in two quarts of warm gruel, and repeated if 
necessary. 
_ After the first stage of the disease has passed, antiphlogistic treatment should be discon- 

_tinued, and extensive counter-irritation resorted to, together with the exhibition of calomel, 
opium, and antimony, as follows: 


Rx. Hydrareyri chloridis mitisa...2 cocvss ococs clecceccceeccceews Dj- 
Antimonii et potasse tartratis.. 2... 0.020. eee eee Seeooeercwees hor: 
Palvasko piesa sak oe waht. cdacccewee tee Se ea eie cee 3 35s. 


Mix and give three times a day. 

For a counter-irritating ointment Mr. Waters gives the two following recipes: Biniodide 
of mercury, 1 part ; pounded euphorbium, 4 parts; Spanish flies, 12 parts ; lard, 18 parts. 
(The euphorbium here meant is evidently that of the London Pharmacopxia—a gum-resin. 

A tonic mixture, containing two drachms each of sulphate of iron and of powdered gentian 
may be given twice a day in case of great debility. Diarrhoea is best checked by the admin- 
istration of chalk and opium. » 

The authorities above quoted agree in recommending bleeding as an advisable measure 
at the beginning of the treatment; but there are, on the other hand, a number of veteri- 
narians who looked upon blood-letting with distrust, and hold that it increases the mortality 
of this disease. 

Medical men are aware that, in regard to the treatment of a number of diseases in the 
human subject, a similar difference of opinion has existed, and that there has been, in fact, 
a tendency to form extreme parties, so to speak, on the question of bleeding or not bleeding. 

In inflammatory affections the benefit to be got from bleeding has been found to depend 
on a variety of circumstances ; not only upon the nature and the seat of the inflammation, 
and the condition and constitution of the patient, but also upon the climate and upon what 
may be called the prevailing epidemic influence. 

The doctrine of the occurrence of alternating epochs of tolerance and non-tolerance of de- 
pletory measures seems to rest on pretty strong grounds, although the fact is one which has 
never been positively demonstrated, and which, in the present state of our knowledge, is 
not susceptible of a satisfactory explanation. The probable truth of the supposition, how- 
ever, together with the known liability of particular epidemic diseases to vary in character, 
makes it desirable that a trial should be had of the effect of blood-letting upon an outbreak 
of pleuro-pneumonia in a new place. The trial should not be by employing bleeding for a 
time, and then abandoning it, but by using it with a certain proportion of the whole num- 
ber attacked, and comparing their mortality with that of those sick at the same time, in 
whose treatment bleeding has been omitted. 

The doctrine of the non-inflammatory character of this disease does not necessarily bear 
against the propriety of blood-letting in its treatment ; for, it may be observed that, in hu-- 
man medicine, the affections in which bleeding is most imperatively demanded, and univer- 
sally practiced by physicians, are not those of an inflammatory nature, but those in which 
the pathological condition is that of congestion with progressing or impending effusion, and 
such we must believe to be the condition of the lungs in the commencement of an attack 
of pleuro-pneumonia. 

The object of opening a vein is to diminish the pressure in the blood-vessels, and by that 
means to check the progress of exudation; and there can hardly bea doubt of its efficiency in 
doing this, if employed in proper time, and not after the vessels have already relieved them- 
selves by effusion. 

That this disease depends essentially upon a disorganization of the blood, and has a gene- 
ral typhoid tendency, which is aggravated by loss of blood, is also to be borne in mind, and 
those who bleed freely must expect to run some risk of losing patients from subsequent de- 
bility. On the other hand, the animals, in whose lungs the effusion is cut short by an early 
bleeding, will be in a better condition when convalesence has been established than those 
who, after having suffered extensive local mischief, have been carried through the attack by 
a supporting plan of treatment. in 

The indications of treatment in pleuro-pneumonia, after bleeding or in the omission of 
bleeding, are 1st. To unload the blood-vessels by stimulating the different secretions. 2d. 
To diminish the force of the circulation as faras may be done safely. 3d. To direct the cir- 
culation away from the lungs. 4th. To promote the absorption of the exudation by special 
means, as by mercurials; and 5th. To support the animal against depression and exhaustion. 

A dose of salts, rendered more active and more depressing by the addition of tartar emetic, 
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fulfils the first three of these indications; but it is evident that English veterinarians are 
not inclined to repeat such a measure very frequently. The less debilitating action of 
diuretics is regarded with favor by Professor Simonds, and no doubt efficiently fulfils the 
first indication, and, to some extent, also the third. To maintain the skin in a state of ac- 
tivity by warm apartments, clothing, and diaphoretic medicines, and to excite it still more 
by the use of counter-irritants, meets better perhaps than anything else the indication of 
directing the circulation away from the lungs, and is to be attended to throughout the 
disease. . 

The desirability of stimulating absorption, and of dissolving and removing plastic deposit, 
would naturally suggest the use of mercury, and we find accordingly that the exhibition of 
calomel and opium is recommended by good authority as a regular part of the treatment, 
and Professor Simonds considers it advisable, in some cases at least. The extent to which it 
is to be used might, very rationally, be governed by the amount of plastic deposit which 
should be found in post mortem examinations, made during the particular epizootic outbreak 
then prevailing. If the lungs should be found very dense and firm in their texture, strongly 
marbled in their appearance, with an evidently great development of the fibrous element, 
and the pleura be thickly coated with plastic lymph, and joined together by numerous adhe- 
sions, active mercurial treatment would seem to be called for; but if the lungs are dark 
and soft, and the adhesive inflammation in the pleura not very strongly marked, it is fair 
to presume that the administration of calomel might be the better dispensed with. 

Tartar emetic may be given for the purpose of keeping down the force of the circulation 
and of augmenting the secretions, but it should be omitted if danger should appear to exist 
from debility or from diarrhea. ' 

The disease is generally marked by a tendency to debility, caused both by a primary im- 
pairment of the blood and by the interference with the function of respiration consequent 
upon the compression and solidification of the lungs. Toward the latter stages a supporting 
treatment often becomes requisite, and we find that alcoholic liquors and ammonia have 
been much used for that purpose, as have also the bitter tonics. Professor Simonds recom- 
mends a mixture of sweet spirits of nitre and solution of acetate of ammonia, with an excess 
of ammonia, and the simple solution of ammonia has been proposed and used. The carbon- 
ate of ammonia would probably be found a very reliable and satisfactory ammoniacal stim- 
ulant. 

The use of stimulants would be the more necessary where bleeding had been freely em- 
ployed in the commencement of the disease ; and a good guide for their administration, and 
especially for that of alcoholic stimulants, is to observe whether the patient becomes feverish 
and restless under their use, and if so, to discontinue them. Brandy is given by European 
veterinarians, but in this country whiskey is a good and cheap substitute for it. 

A rational plan of treatment, which would include as much perhaps as could be done with 
assurance of benefit, or, at least, as much as is thought to be actually necessary, would be 
to bleed—if bleeding seemed advisable—as soon as the disease had manifested itself, to 
purge once, and to see that the bowels did not become afterwards constipated, to keep the 
animal warm and in a pure atmosphere, to apply some counter-irritant to the chest, to feed 
on gruel, warm mashes, &c., and to add some whiskey to the gruel, if a stimulant should 
become necessary. 

Some of the other measures pointed out by Professor Simonds and others may also be 
tried, but if the patient should continue worse, it should then be recollected that the advice 
of experienced veterinarians is, not to attempt to save an animal in which this disease has 
taken, in its latter stages, a decidedly unfavorable turn. 

There are certain medicines which have been held to have some specific virtues in the 
treatment of pleuro-pneumonia, either as prophylactics or as remedies, and of these the 
sulphate of iron seems to have the strongest testimony in its favor. The preparations of 
iron are undoubtedly most excellent means of improving the condition of the blood, when 
it has been exposed to disorganizing influences; and such influences may be supposed to 
prevail during an epizootic of pleuro-pneumonia. 

Most of them, and among others the sulphate, possess, in addition to their chalybeate 
properties, astringent powers which may check somewhat a tendency to copious effusion. 
Other astringents, such as sulphate of copper and alum, have been employed on the hypo- 
thesis of a necessity for giving strength and imperviousness to the blood vessels, and so 
preventing their contents from exuding. 

Axgenic has been thought of, and, as it is a good alterative and tonic, its effects might be 
tried upon cattle who had been exposed to the infection of pleuro-pneumonia. 

When an animal is actually sick, however, it is objectionable to use many drugs, or to 
give anything for which there is not what is termed a “ plain therapeutical indication.”’ 

It need scarcely be said that remedies should be especially abstained from, the reasons for 
using which spring only from the assertions of persons ignorant of the medical art, and un- 
trained to guard themselves against deceit and mistake in matters relating to it. 
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Whatever medicines are used care should be taken that they are genuine and of good 
quality, and much more caution is needed in regard to this than is commonly thought. 
The best safeguard is to obtain everything from the most reliable sources, but at the same 
time a few remarks may be here made upon some of the simplest tests of purity of those 
medicines which are most empioyed or are most worth trying in the treatment of pleuro- 
pneumonia. 

The sweet spirit of nitre is much used in this disease by the English veterinarians, but, 
in this country at least, it is very seldom met with of proper quality. A good test of it is 
said to be afforded by its boiling point, which should be at about 160° Fahrenheit. 

Carbonate of ammonia should be bought in hard lumps, and when heated a little it should 
volatalize entirely. 

Arsenic and calomel, when placed on a pretty hot shovel, should also be volatile without 
residue. When calomel has been stirred up with clear rain water and allowed to settle, 
adding solution of ammonia or hartshorn to the water should not turn it white and cloudy. 

Whiskey and other distilled liquors may be tested in the following way: About a teacup- 
ful of it should be put in a warm place and allowed to evaporate. If the vapor given off 
toward the close of the evaporation has an offensive odor, and produces, after being inhaled, 
@ feeling of irritation in the back of the mouth and the throat lasting for some time, it may 
be set down as of bad quality; and if, when the evaporation is nearly finished, the liquid 
has an acid taste, or if the residue which is finally left is large in quantity, and molasses- 
like in character, adulteration may be more than suspected. 

Tartar emetic is more apt to be pure when bought in crystals than when bought in pow- 
der. It should be completely soluble in twelve times its weight of lukewarm water. 

It has been said by some that the mortality is so great in pleuro-pneumonia that the best 
plan is at once to kill those animals that are attacked by it, and even to destroy a whole 
herd, if it shall seem to have been generally infected. This should no doubt be done where 
there is a hope of checking the spread of the malady by such means, and we find that Euro- 
pean governments have paid very large sums, indeed, in compensations to owners of cattle 
who have thus sacrificed them. 

At certain times and places the chances of cure may be so small that the interest of the 
individual owner may be best consulted by killing all who are taken sick; but, even when 
the disease seems most intractable, it should be borne in mind that the earlier cases of an 
epidemic are the most fatal, and that after the first fury of the outbreak has passed a milder 
character of the disease is to be expected. 

There are precautions to be taken for the protection of cattle from pleuro-pneumonia 
which relate, Ist, to the importation of it from without, and, 2d, to the existence of circum- 
stances which favor its propagation at home. 

The time during which it will remain latent in the system is so great that a quarantine 
of several months seems desirable when an animal is suspected of having been exposed to it, 
but even a much shorter quarantine may be highly useful, for it has been shown by experi- 
ence in various parts of the world that the most probable time for the development of 
pleuro-pneumonia is soon after cattle have been exposed to considerable hardship and 
faticue, as when they have just come from a long journey.: Indeed, it would seem as if _ 
such influences may develop the disease in those who might otherwise have escaped it 
altogether, and at any rate caution should be observed in not over-driving cattle, and in not 
putting among other cattle those who have been recently over-driven or exposed to harassing 
voyages by sea or land. 

Even when pleuro-pneumonia is widely spread in a community and cattle have been gen- 
erally exposed to it, precautions should be taken against the importation of fresh cases ; for 
infections and contagions seem to be governed by a law somewhat similar to that which 
prevails with regard to the vegetable world, viz: that the seed which has recently been 
brought from a distance is apt to bring forth the most abundantly. It is at least evident 
that cases imported from localities where the disease is very active and virulent are pecu- 
liarly apt to communicate fatal infection. _ ; : 

The continued existence of the disease in a country is kept up by a want of isolation 
among cattle, by the practice of selling them after they have become infected, and by the 
keeping of animals in unclean and ill-ventilated buildings. 

The mischievousness of the first two causes will appear to all, but experience has shown 
that the agency of that last named is perhaps the most efficient in rendering pleuro-pneu- 
monia persistent and destructive, and that all other means of getting rid of it may prove 
ineffectual if individuals are allowed to keep their cattle in foul and unwholesome air, and 
thus make their stalls and barns an abiding place of the pestilence. 
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BEE-CULTURE. 


BY WILLIAM BUCKISCH, HORTONTOWN, TEXAS. 


While Agriculture in almost every respect, and other branches of human knowledge, have 
been advanced and improved, little progress has been made in the Culture of Bees, though 
they were provided for by law among the Jews, Greeks, and Romans. ) 

Even in the oldest literary monument and earliest book of history and religion, the Bible, 
the richness of Canaan is depicted in these words, ‘‘ The land that floweth with milk and 
honey.’’ Rome’s greatest poet, Virgil, found this lovely creature attractive enough to make 
it the subject of one of his most pleasing didactic poems. 

In the Middle Ages laws were passed for the protection of bees, and large and well-organ- 
ized associations were formed for the promotion of bee-culture. (Zeidelgesellschaften.) Coming 
still further down in history a variety of laws and regulations were made, not only by the 
government of Austria, under the auspices of Maria Theresa, but also in other countries. A 
collection of these laws of the different countries, relating to the bee, chronologically 
arranged, would form an appropriate subject in a historical point of view, and also help to 
promote the interest manifested in bee-culture. 

Tn Germany, from 1847 to 1853, the government of Prussia tendered every promotion and 
encouragement for the introduction of an improved bee-culture. It encouraged the object 
of the Bee Association of Silesia—a society over which the writer had the honor to preside 
for several years—not only by officially recommending it, but also materially by granting it 
the franking privilege and making donations through the Board of Rural Economy. 

Sugar having gradually come more and more into use, honey was in a great measure -dis- 
pensed with, though in many respects preferable for domestic use, and it is well known that 
for medicinal purposes it cannot be relinquished. 

The ant, it is true, may be looked upon as an example of industry, but it is an industry 
causing the destruction of trees and field and garden plants, while the bee assists the farmer 
and gardener, fructifying many blossoms of fruit trees and shrubs, and those of the rape, 
clover, and other field and garden plants by conveying the pollen to the pistils. Worthy 
of all imitation for cleanliness, it permits not a single one of the millions of atoms used in 
building its combs to be wasted, well knowing that its most dangerous enemy, the moth, 
will in a few days make its appearance and Jay its brood in such waste as threatens its 
very existence. That there is strength in union none seem to know better than the bee. 
When an enemy has intruded too heavy for one bee to remove, as many more as can find 
room will seize upon this intruder, and if then too heavy for such an effort, as a mouse or a 
large bug, for instance, it is pasted over with wax, so as not to become injurious even its 
decomposition. In building their cells thousands of bees hang one upon another, without 
detaching or tearing asunder the feet of the upper ones. By means of the heat generated 
by this bunch the fine wax layers used for building their wonderful comb are sweated through 
the rings of their bodies. 

All their work and action springs from harmonious co-operation. There are usually fifty 
thousand required for a colony, this being the average number of workers in a proper bee- 
hive, as twenty thousand make but a small colony. These thousands form a republic, every 
citizen of which is quite disinterested, while all are at the same time actuated by a public 
spirit that can never be excelled. Every bee not only increases the common store of honey 
and wax, but it is also prepared fearlessly to expose itself at any minute, if the honey is in | 
danger of being robbed, or if the safety of the queen or any of its co-workers is threatened. 
Though the labors of the bees are so various ; though thousands are devoted to carrying in 
the pollen, other thousands to building cells, and yet thousands more to feeding the young 
bee-worms, closing up the cells, smoothing the walls of the bee-hives, cleaning the floor, 
filling up the chinks or cracks and holes, and to many other occupations, there is never any 
difficulty among them as to who is to perform the pleasant or the unpleasant, the light, 
the heavy, or the difficult work. Besides, there never are too many nor too few éngaged, 
there is no delay or momentary confusion even in their work, every one of them instinctively 
perceiving what is immediately required, and carrying out the same. Such a perfect equal- 
ization of rights and duties as is shown by the bee-hive never was exhibited by any human 
government in all its wisdom and good will. Yet there is one among them superior to 
all others, of greater length by about one-half of the body, provided with longer and yellow 
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feet, yell around its body, and a tuft of hair ; the only one of its kind in a colony, 
called th nm Or mother bee, because she lays all the eggs in a hive, from which the bees 
of the hi workers, drones, and even the future queens—are hatched. If each of the 


workers, furnished as it is with a sting, cheerfully risks its life for its queen, this is from 
love only, as the queen neither governs, commands, gives orders, or advice. All she does 
is to lay an astonishing number of eggs, (sometimes three thousand a day,) and fix, each 
of them accurately by one end of its oval figure obliquely to the*upper back wall of the 
cell, having first crept into each cell to examine and cleanse it, and perhaps paste some 
sticky matter to the spot where it is to be fastened, unless the egg has already received such 
matter from her body. It isa remarkable fact, too, that the queen, though able to eat 
without the aid of others, does not usually do so, but is fed all her life by the workers, 
offering to her honey in a great quantity, as the large deposit of eggs likewise requires much 
consumption, It is probable that this food, being of excellent quality and easy of digestion, 
is prepared by the workers for the queen herself. Certain it is, that during the period in 
which she lays most of her eggs, she would not have time to get her food out of the cells. 
The queen never deposits more than one egg in each cell, neglecting not even a single one. 
The color of the eggs is not brown, as stated in the Agricultural Report of 1857, but it is 
white in every country. There is a difference. however, in the color of the honey and wax, . 
(they being independent of each other,) varying in all shades from white, yellow, green, 
gray, and brown, to red, according to different countries and seasons. The difference in 
these colors is owing to the variety of honey and pollen collected. Even in the same 
country, and during the same season, honey and wax of different colors are produced; but 
the wax varies less than the honey in its shades or colors. The quality of the honey also 
depends upon each collection respectively. During the fall of 1858 there was such a 
drought in this section of the country (Texas) that the bees could only collect their food 
from bad herbs, probably from the so-called. wild tobacco, (Lobelia inflata,) and the honey 
made from it had a bad taste, as if a great deal of pepper had been mixed with it. Butthe 
next year, after a copious rain, the honey had so delicate a taste that it was not inferior to 
any variety-of honey in the world. The pollen, which is also called bee-bread, serves not 
only as food for the young bee-worms, but also for the old bees during winter, when they 
are confined in their hives. In the spring, when the old bees make a great deal of wax by 
sweating, they require a large quantity of pollen. If this be not found, (for instance, in the 
early spring of northern countries,) they will be busy in gathering flour of the rye and other 
cereals within their reach, or from mills near by. ‘The pollen stored in the cells has merely 
the appearance of having been manufactured into a particular bee-bread. As often as a 
brood is hatched, the cells become of a darker color from the skin that remains after the 
transformation of the worm into a bee. When the wax is melted and the skins and bee- 
bread that remain have been separated, its original color is again restored, which almost 


“everywhere is yellowish white. There are but a few countries, as the Crimea, which furnish 


a deep yellow or reddish prime-color. There is also some difference in the consistency of 
honey. When fresh it is everywhere in a fluid state, and thinnest in warm countries. The 
older it grows the more solid it is, crystalizing like sugar candy and gradually becoming so 
hard that it can scarcely be cut with the knife. Its loss in aroma is supplied by mildness 
of taste. In this state its palatableness is unsurpassed ; it may be eaten alone in large 
quantities without injury, while fresh honey can only be so with bread and butter, as else 
less easy of digestion and irritating the palate by its acrid quality or sharp taste. This 
acridness is probably derived from a mixture of juice contained in the poison-bag, and is for 
the purpose of imparting to the honey its piquant taste, and to preserve it from turning 
sour. No other transformation of the juice of the blossoms seems to take place in the 
honey-vessels of the bees; for, immediately after their arrival in the hive, they pour this 
honey into the cells, however short the distance may be, and even though the flowering 
linden be immediately above the hive or form its roof. j 

The brooding-place, or the spot where the queen deposits her eggs, ought to be in the 
middle of the hive, and in the cold of winter it must not occupy any other position. ; But this 
brooding-place is often ten times larger in the spring, and during a good season it reaches 
even to the walls. Not unfrequently, in bee-hives made of glass, or on the back door being 
removed, the queen may be seen depositing her eggs on the outside of the last comb-work, 
which she continues without allowing herself to be disturbed. On the first of July, after a 
long period of drought, the writer had to remove all the combs until he reached the middle 
ones, in order to find one with eggs and worms to place in another hive, which had lost its 
queen some five weeks before, an operation which he repeatedly tried with this queenless 
hive. No hive, however, should be entirely without eggs and brood. Even in the cold 
North, and during the three months of November, December, and January, a healthy hive 
ought not to be deficient in eggs and brood. In February, though still very cold, a greater 
upply may be already found. , : : 
: The ances not ouly successively deposits eggs of one kind, but, without knowing the 
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quality of her eggs, she lays them indiscriminately in all the cells, just as they iss 

her body, all being of equal description, and shaped into fertile (worker) eggs, 01 ‘ 
(drorie) eggs, merely by the act of laying. If, for instance, a young swarm 1s Pla ed ina 
small hive containing nothing but worker-cells the result is that there will be nothing but 
workers, or, if filled with drone-cells, there will be nothing but drones. 

But where, in the former case, are the worker-eggs, and where, in the latter, are the 
drone-eggs? It also often happens that half of the comb consists of small bee or worker-cells, 
while the other half is composed of the larger or drone-cells. Now the queen deposits in 
the same quarter of an hour the worker-eggs as well as the drone-eggs; the latter are some- _ 
times deposited even first, if she happens to get first on that part of the comb. It has like- 
wise been shown, by the most accurate dissection, that the bee has only one ovary, with eggs 
of but one kind. The queen never owns a palace to dwell in, neither are the queens 
provided with special homes, but they all live together in the passages leading through the 
combs, the object of the cell being threefold, i. e., to receive the honey, the pollen, and the 
eggs and brood. ‘ 

The solidity of the comb may well serve as an example to the architect; for the bee 
knows how to keep together more than a hundred pounds of honey and bees in delicate 
frames of wax, the single partitions of which cannot sustain the five-hundredth part. No 
thread is required, and the tender walls even give way to the gentle pressure of a finger. 

The industry of the bee is proverbial. In the Northern part of Germany it will be found 
abroad engaged in collecting honey as early as 3 o’clock in the morning, and so continuing 
up to 9 o’clock in the evening, when it might be expected to return tired and rest. But who- 
ever keeps his ear close to a hive during the night will hear a deafening humming and buzzing 
noise of all sorts of voices arising from the work the bees are performing within the hive. 
Thus the building of the combs then goes on more rapidly, as the whole colony takes part 
in it, a fact which has led some persons to the erroneous belief that the bees build their cells 
merely at night, while they may be observed doing this work during the day time. The 
fineness of eyesight required for this operation is really surprising. This case seems to the 
writer the only example of an activity lasting for days and weeks without interruption, and 
without support either by rest or sleep. It is doubtful whether the naturalist will find in 
the whole world another animal provided with the same inexhaustible perseverance, and 
this is the more striking, as not even winter affords them a complete stand still or winter- 
sleep, though it gives to the bees of the North a semi-lethargic sleep. In the South the 
bee is employed all the year round, though it does not manifest the same astonishing 
activity which is shown by her Northern sister during the short period in which she can 
there gather her food. In the South, however, she is kept back from her excursions only 
by the cold North winds, and but for a few days, rarely for a full week. 

Another remarkable feature deserves mention. Bees are capable of living for days, 
weeks, and even months, without air—at least, without the accession of fresh air. In the 
North, where they cannot fly out for at least from four to six weeks, (in the Northern part 
of Germany they must be kept during hard winters over four months within their hives,) 
a special winter-stand is required, or they must be buried in the ground. Most bee-raisers 
are in doubt whether the bees can be safely buried for months. This fact being of great 
importance on account of the less quantity of food required during winter, (not, however, 
because of its total stoppage, as supposed by many,) the writer made repeated experiments 
on the subject. Toward the end of November, 1848, two hives were buried two inches deep 
in the earth, pressed down rather hard, and without allowing any air-hole. On the 11th of 
March, 1849, they were dug out again. They were all lively, not having had to endure 
the cold of 2.7° Reaumur, = 92.7° Fahrenheit above the ground. All this was done in 
the presence of witnesses whose names could be given. 

The following points, which were first established by Mr. Dzierzon, are important and 
remarkable. They met with many attacks until they were finally and satisfactorily proved: 

There is only one queen in each colony, and she must be impregnated within three to 
thirty days after her birth or creeping from her cells. The impregnation must take place 
in the open air by the queen meeting with a drone. For proof of this a number of queens, 
after their return from going abroad, were immediately driven out of the hives and 
examined, when they showed signs of having had connexion with a male bee or drone ; as, 


. for instance, the genitals of the queen were still somewhat open, contained foreign matter, 


and often even the generating organ of the drone itself. Besides, a queen and drone were 
often found on the ground in actual connexion with each other. Finally, the queen never 
deposits good eggs if, before flying out, her wings are much cut, when still young, while 
mother-bees already impregnated will remain so, even should their wings be greatly 
shortened. The drone dies in this act of impregnation, having previously poured its seed 
in a bag located behind the ovary. Thus the queen is at one time impregnated for 
her Hee life, lasting from two to five years, while the life of a worker lasts only six 
months. 
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s never collect. honey, carry water, hatch, feed the worms, nor perform any 
hey consume the honey carried in by the workers, and, at a certain time, 
: ith by them. If there is scarcity of food they are often, in their young 
state, torn from their cells. Some persons suppose that they generate by their heat a high 
temperature, and thus promote the hatching out of the brood. But they are not there at 
the very time when their presence for this object would be most required—in the cool 
spring, when the hive contains the greatest brood, and when this brood must be hatched 
without them. Now, if they make their appearance during the heat of the summer, they 
are not wanted for the purpose of assisting in the hatching, because the heat of a populous 
hive is then such as to bring out the young brood of itself. This heat is also enongh for the 
worms and chrysalides. Even if a hive throw out three swarms during a summer, the 
fructification of the queen (the only business of the drones) would then require but a few 
drones, instead of some three or four thousand contained in many a hive. Now, if on the 
one hand Nature, by a large number of drones, provides for this important work of propa- 
gation, the intelligent bee-keeper, on the other hand, takes care that his bees build a few 
large cells only for hatching drones, which greatly diminish the store of honey, so that 
sometimes wire traps are used to catch them. ‘Twenty drones are enough, instead of 
thousands. Or should there not be a single drone in a hive, the young queen flying out 
would still accomplish her object, if there are other hives containing drones on the bee- 
stand. : 

After impregnation, which is sometimes only the result of repeated excursions, the queen 
never leaves her hive. Whoever believes in any such absence afterward is most certainly 
mistaken. It is only when the bees have increased so rapidly as to send out a new swarm, 
that the old queen leaves with this first swarm, which is called the primary or previous swarm. 
The subsequent swarms or colonies, however, which are called after swaxms, have, of course, 
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- only young queens. Should an after swarm contain more than one, they fight each other 


even to death to obtain the sole possession of the hive. It often happens that the surviving 
queen has been injured in this struggle. Only in very rare cases do the workers become 
parties to it, as it goes on between the two young queens. 

Three days after impregnation the queen commences laying eggs. From each fructified 
egg either a worker or a queen may be produced, and, to produce queens, the workers pro- 
vide a special arrangement of the cells. Under common circumstances, where there is a 
queen, after the hive has become populous and desires to swarm, the workers construct 
special queen-cells. Instead of these being horizontal, they are suspended perpendicularly 
from their edges, as described and shown in the Patent Office Report for 1857, page 107, &c. 
For the sake of safety, often many such cells, even up to fifteen, are begun at the same 
time. The inner width corresponds only to the worker bees, and is not wider, as stated in 
those pages, but the wax walls are thicker. The worm from which the queen is produced, 
during the eight days, before it is shut up and changed into the chrysalis, receives better 
and more food. ‘This fact has been shown by analysis. If the queen is driven off- or per- 
ishes before laying an egg in a cell, the bees so deprived of their queen procure a new one 
by prolonging a worker bee-cell containing an egg or a worm. They prolong the horizontal 
cell] by hanging upon it a curved and pointed bag, and this very prolongation implies the 
principal cause of the worms being transformed into a queen. It is not a mere selection. 
These queens which are made from necessity, it is true, are a little smaller than the others, 
but there has not yet been discovered any want or deficiency in their qualities when com- 
pared with the other queens hatched in the common way and in pendant cells. By means 
of this structure of the cell the body of the queen is extended one-half its original length, 
and the organs of production are formed to perfection, while those of workers, though also 
females, are stopped and stunted in their growth and development. Should the bees not 
succeed in supplying themselves with a queen, which may arise from the fact that the queen, 
after impregnation, on her return, gets into a strange hive, where she will be immediately 
stung to death, or because all the queens are killed in their struggle for the sole possession 
of the hive, then the worker bees left without a queen are unable to create another, unless 
the accident has been noticed in time and a remedy applied. In this distress the workers 
try to help themselves by one or more of them laying eggs; but even this will not save them 
from destruction, as such eggs merely produce drones, which, instead of collecting honey, 
only add to a more rapid consumption of its supply. { 

The bee-cells, as is well known, are of two kinds, most of them being small and destined 
for workers, while a less number are larger, wider, and designed only for drones. In the 
process of Jaying the queen puts the hinder part of her body into the cell; the egg, being 
detached from its ovary, slides in the laying tube, and must pass by the bag heretofore 
described, which contains the seed of the male. Owing to the narrowness of the smaller 
cells, the egg must touch the bag, and thus becomes fecundated. But the eggs laid in the 
spacious drone cells do not touch the bag, and hence do not receive fecundation. 

The writer will here introduce the following recapitulation gathered from the remarks of 
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the Rev. Mr. Dzierzon, of Karlsmarkt, Silesia, the distinguished bee-master © 
the classification, characteristics, and destiny of bees : 5 *; 

‘« Workers. —The most numerous portion of bees in a hive are the work 0 

because they perform all the work, both without and within the hive. On warm days, 
when the temperature is at least 12° R., = 59° Fahr., they are frequently seen on flow- 
ers, sucking out the honey-juice and pollen for their combs. Many erroneous assertions 
have formerly been made as to their sex. Sometimes a portion of them have been said to 
be males, and another alleged to be females. Then again they have been described as 
neuters. But the sting with which every worker is furnished, and which is peculiar only to 
the females of the hymenopterous insects~bees, wasps, and bumble bees—indicates their 
female gender. Their sex, however, is not fully and properly developed. ‘Though ovaries 
are clearly indicated, these bees, for the greater part, are not able to lay eggs, and even 
though a few be found the ovaries of which are so developed that they can lay eggs, they 
will produce males simply, and never workers. The only part they take in breeding is to 
build the cells for the young, warm both the eggs deposited by the queen and the larvae 
coming from them, feed these larve, and cover their cells when, about the seventh day, 
they have completed their growth, after which the larve spin themselves in, then are trans- 
formed into chrysalides, and, biting through the cover of their cells, emerge as perfect bees. 
This takes place with the workers in from nineteen to twenty-one days, according to the 
temperature, commencing from the egg; with the drones in twenty-four days, and with the 
queens in sixteen days. 

‘‘When young the bees devote themselves more to their home duties, for which reason the 
young bees are sometimes called brood bees, because the preparation of pap for feeding the’ 
brood forms their principal, though not their only, business. They also build cells for the 
reception of honey, which is clarified and covered by them, for which purpose they prepare 
the wax, &. The materials—such as honey and pollen, water for rarefying honey that is 
too thick or has too great an amount of honey, as well as the resin and bee-glue for stopping 
crevices to prevent both drafts and the entrance of foes and to fasten the combs better to 
the cover and walls—all are gathered by the older worker bees. On fine days they are 
generally found more without than within the hive, carrying materials together so long as 
their wings are not too much worn out; and for this reason these older workers are often 
called carrier bees or carriers. 

“The younger brood bees make their appearance, but for a short time only, at noon, in 
the warmest time of the day, in clusters around the fly-hole, (the so-called preamble,) in order 
to get acquainted with the stand, and to clean themselves, while flying about, of the excre- 
ments which rapidly collect in them while preparing the wax and feeding pap. After this 
they either return to their domestic work or a portion of them flies off to the fields to gather 
in honey. 

‘¢ Drones. —These bees are recognized in their flight by a louder, deeper, and more hum- 
ming sound. Their body is less tapering, with hairs on the hind part, and considerably 
thicker than that of the workers, 
and hence also require wider cells. 
While of worker cells it takes about 
25 to a square inch, (see fig. 1,) 
only 16 drone cells are needed to 
fill the same space, (see fig. 2.) 
The main distinction of the drones 
from the workers is the want of a 
sting. As to their sex and design, 
the most contradictory and absurd 
opinions are found in the various 
books on bees. But, on examining 
their body, no one can doubt the 
fact that they are the males among 
the bees, destined to fecundate the 
young queens. This taking place 
only in the air, as in case of kin- 
dred insects—bumble-bees, wasps, 
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and even ants—a large number of 
drones is always found, so that the 
ee quecn may more certainly mect 
HIE with one, and not remain unfecun- 
dated—a fact which has not been 
understood by many bee-keepers, 
As young queens are only hatched 
and fecundated at the time of 
swarming, and as they ave then 
impregnated for their whole life, 
the drones, at the period when 
the bee food diminishes, naturally 
are expelled from all the hives 
that have a fecundated queen, 
being only tolerated by the colo-" 
nies without a queen. ‘This ex- 
pulsion is called ‘the battle ‘of 
ilrones. 

“ The Queen.—The most remark- 
able among all the bees of a 
colony is the queen, or mother-bee. 
: She, too, has formerly been held 
to be a male; and Virgil, in the fourth book of the Georgics, always calls her Rex King. 
‘The German name also, Weiser, Guide, or Leader, proves that she was thought to be a male, 
and was erroneously believed to Jead off the swarm, showing the way. Though this error 
wes long ago abandoned, still there are many bee-keepers even now who assert that the 
queen lays eggs only for workers, and that the drone-eggs are laid by certain workers called 
drone-mothers. They have not been able to understand how it is possible for the queen, if 
she really lays all the eggs, to lay the female ones exactly in the worker-cells, and the 
male egzs in the wider arone-cells; and from the fact that even workers sometimes 
begin to Jay drone-eggs in hives without.a queen, they conclude that this is the case when 
there is a queen, thus disregarding all experience which teaches the contrary.”’ 

The most violent controversies were carried on upon this question by the principal bee- 
keepers of Germany in their journals on bee economy, until the Rev. Mr. Dzierzon succeeded 
both in showing that the existence of the drone-mothers, previously clatmed as regular 
members of a bee-hive, was a mere fiction, and in causing his theory to be generally recog- 
nized even by men of science. This theory, in an casy and simple manner, solves all the 
difiiculties and uncertainties in’ which the history of the propagation of becs has been 
involved for centuries. 

The young queen, as before mentioned, is impregnated by a drone only once in her life, 
and high up in the air, for which purpose, after becoming monarch of the hive, and having 
reached her age for coptlation, at the time of the usual preamble, she goes abroad several 
times until her object is accomplished. In this copulation it is not the ovary that is feoun- 
dated, as formerly supposed, but a little bladder (seed receptacle) towards the end of the 
ledy is filled. very egg to be deposited has to pass by this bladder, and is individually 
fructificd. Now, we have seen several queens—some.borne from their cells with defective 
wings, some with wings purposely eut, and some hatched when there were no drones at all 
in the Bive; none of which could possibly be fecundated, and on cxamination they showed 
also an empty seminal bladder, yet they laid eggs capable of being developed, from whick, 
however, were produced males or drones only, even though the queen endeavored to produce 
workers, and so laid her eggs in small cells. From this it is beyond all question that males 
or drones are produced from the eggs developed in the ovary of the queen, in consequence 
simply of the power of maternity, but that such eggs must be fecundated by the fluid in 
the seminal bladder, in order to yield female bees, either working-bees or queens. 

The impregnated qucen being able cither to fecundate or not an egg before it is 
deposited, it is as casy to explain how she can Jay female or male eggs at pleasure, when 
the particular cell requires it, as it is the inability of queens not impregnated, or of workers 
who are incapable of being fecundated, to produce a female progeny. ‘This proposition, 
however, though merely offered asa solution of, the difficult question respecting a hec-hive, has 
veen most violently controverted on the ground that there can he no life without fecundation. 

“<The new theory would have remained, perhaps, forever an hypothesis but for the dis- 
covery made at the same time by Professor Leuckart, of Giessen, and by Dr. Meissner, of 
Gottingen, Germany, of the fecundation of the eggs of insects. This is not effected by a 
simple external contact, together with an excited state so caused, but by means of one of 
shose moving fibres, spermatozoa, existing in numberless quantities in the semen pene- 
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trating the egg, throngh the so-called micropyle, a emall opening at one of its ends. With 
this basis it has been possible to ascertain the correctness ot the new theory. — Professor» 
Von Sicbold succeeded in preparing the bee-eggs so that he could look into their interior. 
While no trace or symptom of any fecundation was visible, either on the inside or ow side 
of the drone-ere¢s, of which he examined quite a number with the groatest care and atten - 
tion, from one to three of those moving threads, could be plainly seen in the eggs for 
workers. The correctness of the theory reached by these experiments having been scientili- 
cally demonstrated both by means of the microscope and the dissecting knife, Professor | 
Von Siebold made similar observations on other insects, and. embodied the result of his 


discoveries in a work, entitled ‘True Parthenogenesis in Butterflics and Bees,” (Wahre __ 


Parthenogenesis bei Schemetterlingen und Bienen,) a translation of which might form a 
welcome adiition to the English literature on this subject. 5 Dine 

“The natural history of the bee, already so interesting in itself, has thus become more 
important for the naturalist; for what could excite more attention than the observation of 
these wondrous germs lying hid in the tiny bee-eg¢, and from which cither a male or female | 
is produced, according as it had been, or not been, fecundated. Not less worthy of admira- 
tion is the fact that the female becomes cither a common unproductive worker-bee if the 
egg is deposited in a certain small cell, and provided with inferior food, or a queen if itis ~ 
deposited in one of the larger, acorn-shaped queen cells; and furnished with the richer and 
more nourishing pap for its food. This queen lays daily as many as 3,000 eggs, and deposits 
a million during her lifetime, commonly lasting four years. 

That the queens are not produced from a particular or different kind ef egg, as formerly 
supposed, but from cggs or small larvae, which but for the larger cell and better food would 
have prouuced common or worker-bees. had been previously discovered by Pastor Schirach. 
But he was mistaken in believing that larvae of three days only might be reared into 
queens, the observation having been made by Dzierzon, and confirmed by others, that from 
the larvae of the workers, so long as they are not covered—that is, up to their sixth day— 
perfect females, or queens, can be reared by covering and lengthening their cells, and by 
providing them with richer and more nouriyhing food, for the development of sex takes 
place only at the transformation of the larvae into chrysalides. . 

‘“The general reception of this theory, finally, is mainly owing to the Italian bee brought 
into Germany by Dzicrzon in the spring of 1853. This Italian bee is very differently marked 
from other bees, the first two rings of its body being of a yellow color, forming, as it were, 
a yellow band, which is visible even as it flies. The queens especially aré of a beantiful 
golden color, changing towards the hinder part of the body into black. The Italian dronés, 
too, are plainly distinguished from common drones, though not as strikingly so as the 
queens and workers. As this Italian bee, though of a different breed, is essentially the same 
honey-bee as the gray or black German bee, and as individuals of both breéds copulate and 
become one colony, the queens of one breed may be transferred into the hive of ancther. 
After a series of the most interesting observations, the Dzierzon theory was thus most: 
strikingly confirmed. If the queen of a common gray or black colony is removed and 
replaced by an Italian or yellow queen, (which, however, must not be put in before three 
days, and kept in a cage from one to two days for her own safety,) nob enly will Italian 
workers be produced, but also Italian drones, a decisive proof that the drone-eegs are also 
laid by the queen. In crossing—that is, if a common black queen is impregnated by an 
Ttalian drone, or an Italian queen by a black dronc—the result will be apparent in the female 
progeny only; but the drones produced by the queens are either German or Ttalian, accord- 
ing to the queen producing them, for the simple reason that the substance in the seminal 
bladder has no influence whatever on the drone-eggs. By exchanging the queen either of 
a black or an Italian colony in the manner above mentioned, the length of the bee's life can 
be most accurately determined, use the period when the former generation was of a dif- 
ferent color can be ascertained with certainty. In spring and summer, when the bees 
rapidly wear out. through continued activity, soon become old and die, their lives average 
hardly two months. If in this season, such a black colony willafter two months be thoroughly 
Ktalianized, with, perhaps, not a single black bee in it. The bees hatched in August 
and September live much longer. In winter, when ali activity ceases, no brood being de- 
posited, they are scarcely aifected by age; and as those which have survived the winter may 
continue even to the months of May and June, some will live from cight to nine months. 
These that are hatched in February and March, compelled to lie idle for weeks and even 
months in certain localitics, may live from five to’six months. This may also be set down 
as the average length of their life, though individual bees, especially in hives without 
queens, where almost all activity ceases, may reach even the age of a year. 

The drones would attain the same and perhaps a greater age, because they do not per- 
form any work except flying out at noon on fine days in order to meet the young queen in 
the air as she goes abroad at the time of copulation. But as they are expelled when the 
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pasture ceases, they live only about four or five months, according to the time of their birth. 
Those last deposited are often torn out and thrown from the hive before their development. 

_ The few drones which accomplish the real object of their existence—the impregnation 
of the queen—do not survive after it has been done. — As soon as the male organ appears 
the drone is motionless, dead. The highest age among bees is attained by the queen, and 
she is also developed in the shortest time. Her usual age seems to be four years, though they 


“are sometimes seen full five years old. As her productiveness is diminished in the fourth, 


sometimes in the third year, it is advisable to replace her by a new and sound one, as the 
success and yield of a hive depends mainly on a vigorous and productive queen. 

Numerous prejudices exist injurious to bee-raising, some of which require particular 
refutation, as most frequent, and having apparently so much weight with many persons. 


‘Hirst. It is alleged that bees yield no profit, or at least so little that they will not pay for 


keeping, and, as to the increase of national wealth, that their yield is hardly of any import- 
ance. Secondly. It is said that in view of their propensity to sting, it is always a risk and 
even danger to keep bees. ‘Thirdly. It is affirmed that it is too difficult, and requires too 
much time to give the bees such a management as is most conducive and natura] to them. 
As to the first objection, it is true that no revenue can be expected from irrational and 
unnatural treatment of bees. But wherever this industrious little animal has been properly 
cared for during a tolerably fair season in countries which are not wholly deficient in honey 
plants they have always yielded their keeper a corresponding return, not. only compensating 
him for the loss of his time, but also blessing many a bee-raiser with prosperity. ‘The ques- 
tion, however, is a more serious one, whether individuals or whole families can derive their 
principal sustenance from bee-culture. Even this question can be answered in the affirma- 
tive. In Germany there are no places altogether destitute of honey, but in this country 
both extremes may sometimes be met with, for there are sections suffering from pre- 
vailing dryness, where neither trees nor shrubs will grow, and where the becs must, of 
course, starve. Again, there are other sections, and these form by far the greatest portion 
of the country abounding in honey, where the bees can collect but the smallest part of this 
abundance, no matter how much they store away. In dry places and poor seasons the bees 
are reduced to a mere handful around the queen, and they will even cease their excursions: 
for honey as useless. These hard times in our hot climate usually occur in midsummer, 
while in the Northern parts of the United States and Germany many hives are killed by 
cold and want of food. Many lives, too, there, after consuming a large quantity of honey 
for several months, will often starve, though a little more would have saved them, which, 
however, during great cold, it is very difficult to give them. The conditions for bee-culture 
in this country are, on the whole, quite different from those of Germany. Wet summers 
there, with cool weather, cause the ruin of bees, however fertilizing they may be to the 
crops of the field.” The dry summers, on the contrary, are the more favorable to them, because 
the drought, instead of diminishing their food, tends only to increase it. But in this coun- 
try, here in Texas, where dryness is usual, the rainy seasons are a real refreshment to man, 
animal, tree, and’ every other product, and especially so to bees. While in the Northern 
States the spring, including June and half of July, forms the main period for gathering 
honey, this is done in the fall at the South. During good weather the bees gather from 
January to August only what they want for their own use, while during the three months 
of September, October, and November, they gather al]l their surplus for man. Many a hive 
with us (in Texas) containing but a handful of bees in the month of August requires only 
sufficient rain to become populous again within three weeks. In another three weeks every 


- room and space of the hive will be filled up, while if it should enjoy favorable weather for 


two or three weeks more,,every space that has been emptied will be again filled with a 
second crop.- Generally speaking, the South is far more adapted to the bee than the North. 
‘Though an oppressive heat is not favorable to it, even sf it. rest a little during the warmest 
hours of the day, yet cold is much more injurious, as it causes death. While it is well 
known that it can live at the equator, it is not yet ascertained how far North it may do so. 
In Sweden it still affords a surplus of honey. 

The most favorable conditions for bee-culture are found in those countries which combine 
great warmth with sufficient humidity, where none of the millions of blossoms is deficient in 
its nectar drops formed from the abundance of juice ; whereas in dry and unfruitful regions 
they are almost wholly wanting. These drops of the blossoms as well as the pollen form 
their only food, with the exception of the honey-dew produced from the aphides, which the 
bees assiduously collect from the leaves of the linden, the plum-tree, the oak, and other 
trees. That bec-culiure in the South pays a larger profit than at the North is shown by the 
mere fact that each colony at the North requires at least from fifteen to twenty pounds of 
honey as food for winter, while at the South it hardly requires five pounds, being about 
fifteen pounds: less, that may be counted among the profits of the bee-keeper. | As regards 
the annual yield, figures will also here decide, 1s in other cases. A colony, including the hive, 
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which of course is often worthless, is sold here (in Texas) for from five down to three and 
often two dollars. ' 46 Oh 

Wether the price be high or low, the profit will be at least 100 per cent., in case’a new 
colony is obtained. But in favorable seasons, two colonies may be expected from a live, 
\cither natural or artificial. The intelligent and practical bee-keeper may annually raise ten 
new stocks (swarms or hives) from one old stock. But the question is, whether the supplies 


of Nature will nourish his weak colonies, which will certainly require a locality extraordi- 


narily rich in honey, such as the writer at least has never known. Dr. Blumenau, of Brazil, 
stated in 1852 that more than a dozen of new swarms issued from one single hive in that 
country. They, however, usually went off into the woods, an evil peculiar to the whole of 
this continent. Such an increase might be possible in a very rich locality; besides, Dr. 
Blumenau is reliable authority, as his modgration in his other descriptions show. Ata 
distance of only thirteen miles from the writer's residence, the bee-keeper, Mr. Spangenbery, 
was observed putting in eight new natural swarms from his two old hives; three swarms 
escaped under his very cyes, and judging from certain circumstances, there were at least 
three more which are also presumed to have escaped without having been noticed. These 
make fourteen new swarms from two old hives, or seven from one, and this in a yery stony 
and sterile locality, a small portion of which is capable of cultivation. Vive of these eight 
new swarms had already during the first summer a considerable surplus of honey. The new 
hives, of course, will only be productive when they furnish their own honey and wax, at 
least up to the next favorable season. This is not usually the case at the North, while at 
the South they commonly afford a surplus of honey. 

The yield of honey annually produced from one hive at the North of Germany will, on an 
average, hardly exceed ten pounds unJess the summer season is unusually favorable ; but in 
the United States, at least at the South, and this in dry localities, for instance in Western 
Texas, there are but few years where a stock, on an average, yields less than twenty pounds 
a year. It is true there are also colonies which have lost their queens, or which have 
become weakened from some other cause and have not saved anything for the coming year, 
except their lives and their health. But such are brought into the average by the promi- 
nent hives yielding one hundred pounds of honey and over; for a vigorous colony in an 
excellent hive, and enjoying favorable seasons, will sometimes yield as much as two hundred 
pounds a year. LUstimating the price of honey at only fifteen cents a pound, the yield of the 
average amount of twenty pounds is three dollars, or seventy-five per cent. of the purchase 


money at four dollars a hive. From this the cost of management and other incidental | 
expenses must be deducted. This amount, however, is inconsiderable, and diminishes in - 


proportion as this branch of industry is extended. If bee-culture is practiced on a large 
scale, the value of the time given it is divided among so large a number of hives that it is 
employed to advantage. The very fact that one individual is enough to keep so many hives 
in order has a great deal of weight in this question. Under the hands of a man ill-fitted for 
his business not even a small number will thrive, while the intelligent and practical bee- 
keeper can take care of five hundred, and make besides a portion of the hiyes for the new 
colonies. Should he require assistance during the period of swarming, it will be but little 
and but for a short time. What branch of agriculture can show such another instance of 
one man making by his labor over one thousand dollars clear gain a year? 


The most natural and profitable way of keeping bees is for every farmer to put up as. 


many hives as he may want for producing his own honey and wax. With sufficient assist- 
ance the bee-master can keep one thousand hives and even more. Many a person may be 
deterred from such an increase by the cost of the hives, but he should consider that the 
increase is only gradual, so that the intelligent bee-keeper will be prepared for it whenever 
it becomes necessary. Even.an expensive bee-house may be doubly paid for from the profit 
of the honey obtained in the first.year. Besides, a large number of hives can be more 
economically put up than a Jess one; if the first hives, for instance, should cost two dollars, 
the last ones will not be more than one-fourth of this amount. A small number of colonies 
require good hives, while a larger number may thrive in hives of not so good a quality. 

For a bee-house or bee-stand to contain a number of distinct hives, unburht bricks may 
be recommended, as being very cheap, warm in winter and cool in summer. It should be 
so arranged as not to permit the individual colonies to reach or disturb each other. In 
places abounding with honey, such buildings are as profitable and as lasting as are harns and 
stables in localities mainly devoted to the raising of cattle and the cultivation of cereals. 

Irom two to five hundred colonies may be sustained on the square mile, as the honey-drop 
that has been sucked up is repeatedly supplied in numberless flowers during good weather. 
But in unfavorable weather even a small number will suffer.» It is certain, however, that, 
with a proper management of the bees, the country can not only produce a sufficient amount 
for its own consumption, but its surplus may also largely enter into the articles of export, 
adding much to the increase of national wealth and prosperity. Here the question very 
properly arises whether Nature’s stores of honey, which are so rich on this continent, should 
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be collected, as can be done, with so little means, or whether thousands upon thousands of 
hundred weights of honey be allowed to be lost. How many colonies might be kept; and 
what a vast amount of honey and wax might be produced throughout the whole country, 
may be seen by a glance at its extent, or noting its number of square miles, deducting the 
barren tracts which are destitute of all bee-food. All the bee-raiser requires is a simple 
habitation for himself, fencing for his hives, and aogs to secure them from injury by cattle 
ani from thieves. Bees neither require any soil adapted to cultivation nor pasture land, like 
cattle. Even the so-called waste land, as swamps and rocky tracts, will add to their sus- 
tenance, though nothing is grown on such places except swamp-plants, shrubs, or trees. 
They can do without agriculture and population, the latter not being desirable on account 
of too much intercourse. The neighborhood of large cities, or a moderate distance with 
railroad communication, offers the bee-raiser a good market for his honey when yet fresh 
and not melted, especially in the wax-combs, made in places adapted to its preparation, and 
obtained by the use of glass vessels or other dishes in the hive. These .arenever used by 
the queen for depositing her eggs, but altogether for storing away honey. The vessels re- 
quired for the management of honey are few—a boiler and some honey-casks—and are not: 
nearly as expensive as the apparatus required for the manufacture of sugar, syrup, or other 
products. The wax, after melting, requires no packing; it can only be destroyed by fire, 
and never deteriorates, as is also the case with pure honey. 

The second objection, that, on account of their tendency to sting, it is risky and often 
dangerous to keep bees, is without foundation. The puncture, as is well known, is the 
wound caused by the sting, and accompanied by swelling. The swelling is the result of an acid 
similar to that distilled from ant-hills, and contained in a vesicle at the root of the skin, and 
gradually pouring into the wound. The bees of Germany, it is true, are often quite malicious, 
but those here in the South are really of a good-natured character. One may manage them 
for days, may, produce artificial swarms, take away their honey—in short, may undertake any 
operation with them without being stung. But suppose they were even worse than those 
of Germany, it would not form any really serious objection. To avoid their stings, however, 
the bees should neither be pressed nor squeezed; they should not be breathed at, nor should 
there be any pushing against their hives; all fast running in front of their hives and rapid 
movements of the hands must be avoided. It has been said that bees are irritated by the 
disagreeable sweat of man, but the writer has never seen it. This would certainly be bad, 
as the labor required in the management of bees cannot be performed without causing’ per- 
spiration ; especially is this the case with the hiving of the natural swarms during the hottest 
time of day. A quiet and fearless management of bees is necessary. Smoke is the most 
effective and never-failing means against their tendency to sting. The old bee-raisers used 
therefore their earthen smoking pot, sometimes increasing its effect by a small bellows at- 
tached to it. It was only by carrying this smoking chimney before them, protecting their 
hands with gloves, and having the bee-cap over the face, that bee-keepers formerly ventured 
to approach their bees, performing all operations under this oppressive shield, though they 
had to perspire profusely under the bee-cap, and could scarcely see through. 

Rev. Mr. Dzierzon and his followers entirely banished the bee-cap and glove; instead of 
the smoking pot, they make use of a burning cigar, or little lighted stick of decayed linden- 
wood, the smoke of which can be easily blown with the mouth to whatever spot required, 
and it is enough to blow now and then a little cloud of smoke towards the bees. Where one 
has no such linden-wood, a bunch of rags is used. The glowing ends of such a lint-stick 
must be put into the water or buried in the ground after use, so as to avoid any danger of 
fire. Should any one be stung, the pains of the sting will gradually be less felt, the person 
haying become inoculated, asit were, against the so-called bee-poison. ‘The smoke benumbs 
the bees. Yet, if enraged by a violent shock, by many being crushed, or by a hive being 
upset, the strongest smoke ‘will be of no avail, and there remains nothing but sudden flight 
The Italian bee does not show such rage; she stings only when pressed or irritated in the 
highest degree. This mild character, not to mention its greater industry, renders the intro- 
duction and extension of this race important, as the fear of being stung, though often 
groundless, deters many from engaging in the enterprise of bee-raising. In the progress of 
his management the bee-raiser will have acquired so much skill and practice that, even in 
an extensive bee-stand of 100 hives, he can readily discover and catch every bee disposed to 
sting him, wherever it may be. He throws it with his hollow hand down to the ground, 
passing on one step further if he wishes to save its life. Among hundreds of humming 
voices he becomes able to recognize the voice of that bee, more or less distant, which is dis- 
posed to sting. After being stung so completely that the sting, owing to its inverted hook, 
must remain in, the pain and swelling, especially in new hands, is quite severe. For these 
evils there is no complete remedy, though there are many ways to soothe them, as, for in- 
stance, to crush the body of the bee on the place where one is stung, for it often remains there 
a few moments; use wet loam or dirt; besmear it with honey, with oil, saliva, sal ammo- 
niac, alcohol, or merely apply rags wet, or water or vinegar. ‘The best course seems to be 
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to pull out the sting as soon as possible, which, being provided with inverted hooks, remains 
for the most part in the wound, causing the death of the bee, and to squeeze the wound be- 
tween the two fingers until a watery drop issues, when the pungent bee-poison, which causes 
both the pain and the swelling, is also removed. The wound caused by the sting may also a 
be pressed upon the pulp of a pear—an experiment tried by Rey. Mr. Fischer, of Kaade: 
Bohemia, who, after being stung by three bees on the point of his finger, immediately t I 
a pear from the next tree, laid open its flesh (or pulp) and pressed his finger agains 
His pain almost immediately disappeared without any sign of swelling. It might be inferred — 
from this that other fruits can be used with the same effect.** Nobody could have betrayed 
more fear than the writer as a new hand, but now he looks upon the sting of bees with in-. md 
difference, as will every practical bee-keeper ; and the subject has been treated with such s 
minuteness only because most persons attach so great an importance to it. Line ae 

As to the third objection, that to obtain a knowledge of a proper treatment of bees ie a 
quires too much time and is too difficult, it may be remarked that these difficulties are but 
imaginary. Many persons are afraid of approaching a bee-hive. They think they cannot 
hive a swarm or take the surplus honey, &c., looking upon these operations as requiring — ; 
- much skill, while devotedness to the object and courage only are sufiicient for the per-_ : 
formance of this kind of work. Let the novice first read some good work on bees, (he will _ 
soon discover the errors of many books by comparing them with better ones,) observe the 
manipulations of practical bee-keepers, as well as put up hives himself and manage them — 
fearlessly, and he will in a short time acquire skill to perform everything necessary, often 
even better than he sees it done by others. oy ee 

As to the time required for gaining a knowledge of bee-keeping, all operations consume 
the less time the nearer they approach nature. This is true with the Dzierzon method reat 
advocated in this paper. Based upon the natural history of the honey-bee, it implics 
facility and simplicity in the treatment and habitation of bees. The hives should be as ~ § 
simple and cheap as possible, so as not to reduce the profits of the yield. All artificialand = 
expensive hives should, therefore, be banished, and every bee-keeper be able to make his 
own hives. ae ; 

Among the means best adapted to the promotion and general distribution of bee-cuiture, By 
instruction and practice rank highest. There are already many good bee-manuals, the in- — 
fluence of which, however, should be increased by the establishment of a special journal for 
bee-culture and model bee-houses. From the importance of bee-culture, in respect to , 
national economy, model bee-stands ought to be put up both by the National and State 
governments. BaP 

Such model bee-stands might be attached to the Agricultural Division of the Patent Office, - 
under the management of a special bee-master. The object of such a model bee-house would — 
be to promote bee-culture, not only by distributing swarms and queens, but by diffusing 
practical knowledge among the public at large, and generally by serving as a bee-school to 
teach by practical demonstrations the natural history and habits of the bee, and to show all 
the operations and manipulations in bee-keeping ; for instance, the production of artificial 
swarms, hiving, taking out honey, &c. 

This object might be still further secured in establishments of a similar character by all 
the State governments, in connexion with the several State agricultural colleges, or other, 
similar institutions. Such establishments, based upon the results and experience of modern 
investigations and principles laid down by Science herself, and by recognized masters in this 
branch of industry, should be conducted only by intelligent and practical men, who, by 
long experience, have become thoroughly acquainted with the progress made in bee-culture 
and its present condition. To any objections against such model or experimental bee-stands 
on the ground of expense, it may be replied that they would not only sustain themselves, 
but, beyond the great object to be attained—the general promotion of bee-culture through- 
out the country—they would likewise furnish a rich revenue from their products. 

In compliance with a request.made to him, Dr. Engel, director of the Royal Statistical 
Bureau of Prussia, has kindly communicated the following statement, showing, in table A, 
the consumption of wax in the States of the German Zollverein. Honey, not being specially 
mentioned in the tariff, is included among other objects. The table B shows also the total 
number of inhabitants and geographical square miles embraced in these German States. 
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*A recently discovered and approved homoeopathic remedy is the Apis Mellifica taken internally—a few 
globules at a time. 
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(A.)—Import, export, 


Import. 


Eleven years.| 70,017 


(B.)\—Area and number of inhabitants. 


and transit in the Zoilverein. 


Export. 


Quintals. 


343 
1, 360 
773 
602 
669 
739 
2,915 
1,059 
1, 608 
1,039 
1,895 


13, 002 


Geographical 
square miles. 


8,247. 54 
8,247. 54 
8,247. 54 
9,067. 85 
9,067. 85 


Excess of 


import. 


Quintals. — 


6, 144 
6, 619 
6,578 
5, 798 
5,476 
6, 487 
2,915 
3,594 
5, 453 
4,724 
6, 148 


57,015 


Number of 
Inhabitants. 


29, 460, 816 
29, 803, 007 
30, 492, 792 


33, 542, 467 


32,721, 094 Savaeue and O}- 


Transit. 


Quintals. 
209 
783 


denburg joined. 


Population, according to the Census of December 3, 1858. 


279 


States of the Zollverein. Inhabitants. 
labo odors Of PRUSSIA) Qj a/clae wave cone bocce ns heme cdinnns coceteleseens 18, 107, 274 
The Grand Duchy of Luxemburg, (not already included) ....-...---- 192,196 
iis emo dom iOfBavaris <2. ser<\senclecals soes ents ndeniewns neucaseces 4,621, 279 
HI Kingdom of Saxony - 2.22. oe een ee ence toes com ene cons ceeneweeeees 2,122, 148 
HN) Kanodom! Of FANOWeL. jooceis cmon siedinncnieccwes rosa cces sapicinace nace 1,865, 104 
j V. Kingdom of Wirtemberg. 22... .-n-2- cece ee cone core cnn s cnc ees onee 1, 690, 898 
rf VI. Grand Duchy of Baden ... 22. 22.2 cewces cece cn ne cece coon encces cone 1, 334, 052 
prcientlectoral Alesse tijsn2 ans. cues we owee ee Haw wig.eeis = \i= a Saisie tie ramen 699, 798 
Wale Grand, Duchy of Hesse... Fasc uci onic Sones nn mes cave cove Pe Bee eer 862, 999 
eae radar take Li eee Us cieaictsecels-= > cosieeemaaiewanacion sens 1, 043, 771 

This comprises: 1. A small part of Prussia; 2. Part of Electoral Hesse ; 

EF 3. Saxony-Weimar; 4. Saxony-Meiningen ; 5. Saxony-Altenburg ; 6. Sax- 

ony-Coburg Gotha; 7. Schwarzburg, Sonderhousen ; 8. Schwarzburg Ru- 

dolstadt ; 9. Reuss, older house; 10. Reuss, younger house; 11. A small 

part of Bavaria. 

aa Rare utcedom: ofmbrinswiCkersa.- s-ss-s-a-s/< sn saenieseansnacka~ns< sos 249, 771 
ee: Dam INC OIRO, OLUEN NIUE b = ncereniss semen maeaisewerladaaieaps cose 236,783 
——s XTT. Dukedom of Nassatt ....--- eee eee coe ens cee eee cence nc ene cone eens 435,777 
XML Free town of Frankfort... 20.0 scc. coccne wwe cow mse caves once eens 80, 611 
tale See ie oe tsie o anise =ess\aluscjeeic eSe'ewseie can medie mas Bee bocrac. 33, 542, 467 
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As stated above, the import of honey is not specially mentioned in the tariff—imported, 
as it is, both from East and South of Kurope into Germany in an unclarified state, the wax 
sontained in it may be worth, in round numbers, $152,143, while the value of honey may 
be sct down at $785,540. Considering the area, number of population and industry, the 
value of honey and wax produced in the States of the Zollverein may be estimated, in round 
numbers, at $10,598,966. The consumption of honey in the Zollverein States would, there- — 
fore, amount to $11,536,649. At the same rate in the United States, with probably about 
the same population at the present time, the amount of honey needed for consumption 
would be the same, ($11,536,649.) But as there is, perhaps, not more than a fourth as 
much consumed in the Zollvercin States of what would be evcn a supply at hand, or pro- ~ 
duced in the country itself, it may safely be assumed that the present population of the 
United States would consume honey amounting to about $46,146,596, on an annual average 
of not even $1 50 per head. Its production, however, is much easier in this country than 
in Europe, owing to the greater quantity of material for it here. Considering the greater 
number of square miles of the United States, allowing even a deduction of two-thirds for 
barren lands, and cultivating only 50 hives to a square mile, instead of some hundreds that 
might be easily sustained, there would be about fifty millions of hives, giving an annual 
ofat least from one hundred to one hundred and fifty.millions of dollars. In 1857 the im-— 
port of sugar and molasses into the United States exceeded their export by forty-eight and 
a half millions of dollars. <A great portion of the sugar still required might, however, be 
supplied or rendered unnecessary by a large production of honey, while the amount of 
capital demanded for its import might be obtained by the export of honey. In addition te 


this, it must be kept in mind that the cost of production is, at least, one-fifth less than that 
of sugar, if purchased. 


On application to the Treasury Department of Austria, the following communication was 
teccived by the writer, showing the exports, imports, and transit of honey and wax, and the 
state of bee-culture in the Zollverein or Customs-Union of Austria, from 1849—1859: 


IMPORTS. EXPORTS. TRANSIT, 
Articles. Years. 
Customs, Value Customs, Value Customs, Value 
guintals. |in Austrian | quintals. | in Austrian | quintals. | in Austrian 
florins. florins. florins. 
Honey and honey water.| i849 3, 105 34, 927 2,234 25.137 3ll 3,503 
1850 5,164 58, 099 2,996 33, 705 243 2,709 
1851 5, 397 60, 719 4,162 48, 822 709 7, 9% 
1852 14,87 182, 952 2,308 26,449 115 1,328 
1853 15, 558 196, 031 2,370 27, 373 716 8,270 
1854 11,661 141,014 720 8,316 282 3,257 
1855 25,415 299, 797 1,327 15, 827 542 6,260 
1856 9,053 107,099 2,183 Pd Med oOo Ic) CAO ce 
1857 10, 006 119,912 4,888 065456" lcci som seal nsec eee 
1858 12,537 157, 564 977 LT, F2A. | seis srele niaie's|l aie ee stale esta 
1859 5,551 70, 364 2, 382 05 O04 ol se sujunmpeleisilsieueni eects 
WAX ceseecceesvevereres| 1849 2,169 187,624 834 70,507 2,239 209, 895 
1850 7,142 694, 390 1,837 156, 723 3, 500 328,125 
1851 3,947 | 333, 322 1,869 157, 899 2,605 232,018 
1852 4,746 447, 363 1,967 165, 490 2,153 180, 852 
1853 6,294 59:4, 783 1,337 112, 308 2, 022 169, 818 
1854 5,557 525, 136 1,171 98,364 1,843 154, 812 
1855 6,004 567, 378 823 69, 132 2,810 236, 040 
1856 8,577 810, 526 1, 423 TY9, 532 isi: ssore:eisiels fe ttle remie mets 
1857 5,931 560, 385 1,664 BS Ss SMA SOIG| (Pisee is Lor co 
1858 6,329 569,610 884 ds FOO, IN| v'0|sloinin'e «efile aietats eitetetatets 
1859 4,216 379, 440 1,893 AZ, SEO it wie tiers eee Hratoraietaeeaine 
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Table showing the condition of bee-culture in 1854, according to the Imperial Statistical Bureau. 


Production. 


Quintals of honey.| Quintals of wax. 


Provinces. 
SEA OT Ona! e clam Rininis Sejw'scieiscim'a'o.s eaeelas interes 500 
Nel SSL aoe melee main wine od geme.= so ~\o meg asa 1,800 
LOS? UAT 5 38 ASAE as eee ee Cason 6,200 
Pe Cin a Anette nasialeinia sino snus cieiwiai se ama4 sets oe 3,900 
HULSE? soso 6 54).550 Sr 6 ao Sepoaes ap nese orcs 90,000 - 
CSG? US SA eeecscrae o8oess assess o5ecs46 GSS5o ssesne 10,800 
Pies tanec cigesn ss 4558 3 oS6s Gentes sso siseboanaose 3,500 
(WENT AU oe aes DRESS SoS a oe Seep oedoeans 9,100 
Venice .=.--.- Bate oe iaie a aleletainlmin eletminle ei awiasl ela =) > sinie 18,700 
Military Frontier ....--.2...-.- Roeeaciba sce aecee cece 32,300 
ee Ae eee tela Seelam eaeloiniaia wininic mole bin wle'micitre ml ole a 3 41,300 
MGr Vasc s ene Bt Pe ate eae aia tain inte Ss more wsisluia senile e's 21,200 
PuaMSVIVATIIN, . << cwlcccecclocsccnle wiimote. suns eine as =o ee 50,600 
GicGe ei tacm ete esta aaa emis <\tclnia wis lasqmmnl cc's osns 19,200 
SORES Ne ee SUBS ASE So See SSE Oe OO eed 9,000 
SAI Hosein Agee Sees cee s 85,400 
MECN AL ChgE eetos atoeras om) cicieioes tiene dieinmice aces veces 19,400 
SCuDiMMsat-te eum Me tt accctcate cle ose acon Goatinces 39,600 
SEMA E ieee ania =.) siaioiacic\ciatwioemin ce meee nwicie’s cote 15,000 
Silat) Bees Seen eee ee eee rece crise eiee ee ene 39,000 
NCwAMOl cee Sanse ane atonaioesls SHE Re AS Ee Spas 31,000 
Dollop senasedstGhesse4 ood eee Sonic 547,700 


me 


Total value, 8,763,200 florins, or about $4,381,000, in a country numbering, 34,500,000 
inhabitants, arid 11,240 Austrian square miles; its population and area being about equal 


to that of the Customs’ Union of Germany. 


As it is well known, however, that the statements of the producers are always lower than 
the actual production, for the purpose, in a measure, of evading taxation; as it is further 
known that such honey only has a place which enters into commerce, excluding the home 
consumption of the bee-keepers themselves, four out of ‘every five consuming their own 
production, a surplus product of at Feast $10,169,000 must be set down, so that Austria an- 


nually realizes from bee-culture $15,000,000. 
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Table showing the distribution and number of hives, also the amount of honey and waz in the different 
portions of the emptre. 


Number of bee-hives to one square mile. ~ 
Grown lands: Total nu mber : : 
of bee-hives. | Bee-hives. | Quintals of] Cwts.of | Value in 
honey. wax. florins. 
i ' 
BalZburg.... 2. cseeserccceeesesers cocccere 2,000 20 5 0.5 70 
Upper Austria...... secce: cecreececsseoeee 9,000 50 9 1 175 
Lower Austria... ceeceeeee reeveeeceecees 31,000 100 20 2 359 
BUKOWinG ...000 cevceccccccessecceseveces 19,600 140 29 3 490 
MLO ETY Se» cwiens aigeiol 6 saz. a 450, 000 160 31 3.1 560 
PIAVFOls steis ic e'sieie ods e,e0¥ v/e wlbleialeinia sia.e.0(9)0) is'ai6 018 54, 000 160 36 3.6 630 
SilOSidlas ois « ole siesiele ciple vis'ewevaisiagle'e «le rmpeis 17,000 200 41 4.1 700 
Dalmatia ......06. 45,000 210 42 42 735 
VENICE fivcse cee. 93,000 220 54 5,4 770 
Military Frontier.. oes 161,000 250 55 5.5 805 
Bohemia. r.cccscesssccccvscesescccesecces 206, 000 260 69 6 910 
MOravIAPaen os cascades iale slctisccvaccs cna 100, 000 270 62 6.2 945 
Transylvania ..... Bipisisauatreime asa Male\sio(0 s/n 253, 000 300 64 6.4 1050 
CORO AR Hee lel pints of sle\d: Aels)eisiclsisi ees $6, 000 320 68 6.6 , 1120 
GOLZiaines's a\e slsleieisisie'aisiois sie 'aalsin,cieisje's s 45,000 340 7 7 1190 
Galicia ..s0.e. siola' Wie aie oinlels biergte slstpiale r op (eleield 427,000 350 72 122 1225, 
Lombardy ...... esse seoeesece cece $7,000 360 73 7.3 1266 
DSrPIANMBANALl |. vie siniseleie ceisecehiones 198, 000 400 835 8.5 1400 
Carinthia ...... e eiele Rereietneree sve aie siaioln oteis a] beiatelamtelciajefelaiars 500 94 9.4 1750 
, Aobo> 199, 000 510 lll at 1785 
WATMOTA rere n locisce vcs ccsi'e suce'slesies sme 156, 000 900 199 19 3150 
Total of the averages .....eeeeseeees| 2,793,000 270 58 5.8 $45 


Enemies of Bees.—There are many enemies to bees, some devouring their honey, others the 
bees themselves. Foremost among these is the bee-moth. Though it is found everywhere, 
it is most injurious in hot climates. In itself there is no danger of this moth getting into 
the hive through the fly-hole and other openings and cracks; it dees so only when there is 
dirt and filth. Cleanliness, therefore, constitutes the only remedy. It is true that some 
larvac of this moth are occasionally found between the wood of the hive and the board 
upon which the hive stands, and sometimes even on the inside of the cover, especially when 
made of straw. But damage is not done in this way. The floor of the bee-hive is the 
place where they are mostly generated. It is, therefore, absolutely necessary that the dust 
and waste or offal from the formation of the wax should be immediately removed. If 
there are many bees in the hive they usually clean their hives themselves ; but feeble swarms 
or reduced colonies, especially if their structure of wax is at some distance from the floor, 
will permit this offal to remain there. The hive should, therefore, be examined every 
eight days, and all extraneous matter swept off by means of a feather duster. In case the 
hive has no floor, the standing board must be brushed off. 

Ants are also occasionally discovered in bee-hives, though the writer has never noticed 
any damage done by them. At one time the upper empty honey space was discovered to 
be filled with many ants and a mass of their eggs, and by sweeping it twice the hive was 
tid of the intruders. At another time a populous colony of ants had settled between the 
honeycombs—how long is not known, as neither case occurred in the writer’s own hives. 
But even in the second instance the honeycombs did not show any signs of having suffered 
by the ants. To keep them off, however, a frequent sprinkling with ashes may be used. 
There is a large kind of red ants now making their appearance in Texas, damaging with their 
sharp teeth trees, vegetables, and cereals. In New Braunfels a resort is had to poisoning 
them. , 

Of birds there are so few in Texas that they do no injury. Should they prove injurious 
in other parts of the country by snatching up the bees in the neighborhood of their stand, 


——— 
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they should be shot or caught in cages or traps. Titmice and woodpeckers are the most 
annoying, because they disturb the bees in their winter’s rest. by picking about the fly-hole 
and devouring any that make their appearance. 

Mice do not commit any injury in the South, neither in the North during,summer, but they 
may do so there in winter. To prevent them from creeping into the hives and disturbing 
the bees in their conglomerate state, gnawing the structure, consuming the honey, defiling 
the hive, they should be kept out by making the fly-hole as narrow as possible by applying 
a slider, driving in nails, or dividing a fly-hole into two or three smaller holes. 

Toads, frogs, lizards, and snakes consume many bees falling to the ground, and snatch 

them even from the fly-hole when too near the ground. 
. Among insects, hornets and the so-called fly-wolf (Miegenwolf) destroy many bees, snatch- 
ing them both from flowers and hives, especially towards the-fall, when they have become 
raore numerous and their food is growing scarce. Spiders also catch bees in their nets, and 
especially in the fall they shut up many flowers, by spinning webs over them, and. keep the 
bees from entering. 

Most of the bees which are lost are so by the injurious effects of temperature, by violent 
and cold winds, sudden showers, especially snow, if they are disturbed in their winter's 
rest by the rays of the sun falling upen the fly-hole and tempted to fly out. It is well, 
therefore, to strew ashes over the snow, and keep the rays of the sun as much as possible 
from the hives. : 

Another injury arises from the inclination of bees to commit mutual depredations, or to 
steal their honey from each other. This is a great evil in many places, often resulting in 
the destruction of entire beestands. The cause was formerly attributed solely to the rob- 
bing bees themselves, and every such hive containing robbers was removed to a great dis- 
tanee. A remedy sometimes employed by bee-keepers of using poisou icr che robbing hive, 
thus killing not only the actual robbers, but all those remaining in the hive, trood and 
queen, and often several hives, is wholly objectionable. Even if the robbed hive, in which 
this poison is placed, is shut up, the rest of the hives cannot be conveniently kept closed, 
the bees breaking out in some way or another, and, smelling the honey mixed with the 
poison, will eat of it and die. It therefore becomes a matter of self-interest to avoid the 
application of so injudicious, desperate, and cruel a remedy, the more so as (according to 
. Ma. Dzierzon) bees are made robbers by the neglect cf the bee-keeper himself. If they 
otherwise have plenty of food, the bees will never turn robbers. But if, especially in spring 
and fall, or at the South in summer, they have scanty food, bees make all possible efforts 
to find honey, even if compelled to rob other hives of it at the risk of their lives. The 
following reasons especially cause them to become robbers : 

1. Leaving honey, at the time of taking it out, scattered about, or allowing the honey- 
combs containing still a little honey to lie around for the bees to lick them. If possible, 
the honey should be taken out early in the morning, before the bees leave their hives, 
which can easily be done at the North. 

2. Letting hives without queens or weak hives remain too long on the stand. Such hives 
should not be suffered to remain on the stand at all, as they are first attacked because too 
weak to defend themselves. 

3. Too many or too large fly-holes. 

A bee-raiser from the North would be astonished to see bee-hives in this section of the 
country left entirely open, put merely upon nails or plugs driven in below. An open space 
of about one inch in height all around the hive is thus left, through which hundreds of 
robbers can pass in, as they sometimes do, though but rarely. If this space is left for the 
purpose of ventilation and cooling, it is superfluous, because the bees in all countries lay 
themselves before their hives for the same purpose. In robbing a hive, only a few becs 
at first make their appearance, moving shyly around the fly-hole, until they succeed in 
eluding the sentincl bees (populous hives never neglect to keep watch) and intruding into 
the hive. Returned with a load of honey into their own hives, many other bees now go 
out with them; and soon they appear with almost an irresistible impetuosity, carrying off 
the honey from early in the morning till late in the evening, until the whole hive has been 
entirely ransacked and the queen killed. By this activity in carrying off the honey, as well 
as killing each other, they may be known to the new hand to be robbers. The surviving 
bees at last join the robbers and go off with them. There is no particular kind of bees 
called robbers, nor can any one teach his bees to enter other hives, as many suppose. Yet, 
by its repetition, this vicious passion becomes to many a hive a second nature, from which 
they do not desist until the whole generation has been extirpated. 

Among various remedies which have proved successful, where the robbery has not been 
carried too far, are the following : : 

1. To make a great smoke, and for hours, in front of the hive robbed. ; 

2. To fasten before the fly-hole a card, a ‘piece of leather, cloth, or something of the 
kind, but so that it will not prevent the bees of the hive from passing out and in. 
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3. To remove the hive attacked, somewhat from its former place; not too far, however, 
lest the bees in it may lose the entrance. ‘ 

4. To make the fly-hole so narrow that two bees cannot creep through at once. This is 
among the best remedies. : i ' 

5. Lo rub about the fly-hole strong-smelling substances, as wormwood, garlic, onions, &c. 

6. To remove the robber hive completely from its range of flight, not less than two miles, 
will certainly prove effectual, if the robbery is but from one hive. Sometimes it will answer 
to remove it to only a little distance. ; 

It has also been found useful to throw a handful of shavings in the hive of the robbers. 
The necessity of getting them out again makes the robbers so much work that they alto- 
gether forget to rob other hives. ; ; 

Robbers coming most frequently from other places may be recognized, as above stated, 
by their continuing to carry in so much honey. Flour may also be strewn upon them when 
they are engaged in robbing, and thus they will be recognized on their return, the most 
intrusive being bees of other stands. On the whole, it is much easier to prevent the evil 
than to cure it, as it is one of the greatest in bee-keeping, and may cause heayy losses, and 
s0 deter many from engaging in this branch of business. aga 

Diseases. —Among these the brood-rot-is the most prominent. This is not so much a 
disease in full-grown bees as a rotting and dying of the larvae and chrysalides that are con- 
tained in the covered cells. The interior of the cells sink in, their covers appearing black, 
and the whole emitting a bad smell. Thus not only is the brood and its progeny lost, the 
cells defiled and made unfit for use, but the disease gradually spreading, and, at a certain 
stage, becoming contagious and malignant, sound hives are affected, so that entire stands 
of whole districts may be ruined, if the evil isnot properly remedied. This disease may be 
known by a certain bad odor issuing from the hive; or if, on a close examination, the 
brood-is found to be not wholly closed up, a few cells only here and there being covered, 
sunk in rather than convex, with a blackish-brown mucilaginous substance inside, instead 
of a white larva or chrysalis, we may be certain that the stock is suffering from the evil. 
ff it occurs late in summer, or in autumn, the surest remedy is to break up the hive at 
onee, perhaps kill the bees by means of sulphur. The honey, which may be used as well as 
other honey for domestic purposes, must be carefully removed from the hive, so as not to 
give other becs a chance to eat of it. The empty hive, tao, requires a thorough cleansing ; 
it must be opened and exposed to the air fortwo years before being used again. Should 
the disease make its appearance in spring, when the bees begin to swarm, and if the hive 
affected is still populous, an attempt may be made to obtain from it one or two younger 
swarms. These, however, must always be placed in new hives, though not immediately 
after swarming, as they will carry the infection with them. It is therefore best to put them, 
immediately after swarming, into a suitable vessel for some forty-eight hours, and then 
transfer them into the new hives made for them. 

There is another kind of the brood-rot of a less malignant character. It appears in the 
cold and temperate zones, when the bees, induced by the fine weather, come forth too 
early, the queen also depositing many eggs. The weather becoming cold again, the bees 
are compelled to retire once more into their former state, deserting the young brood, which 
perish in their cells and turn foul. The combs thus containing this frozen brood must also 
be cut away. In all cases the best remedy is to break up the hives attacked by the disease. 

More complaint is made by bee-keepers of a disease called the dysentery, which, indeed. 
strictly speas.iz, is no disease at all, but merely an inability to retain their excrements until 
they go abroad, when they drop them on their flight. Instead, therefore, of thus discharg- 
ing them, they first deposit their excrements upon the outside of the hive, then around the 
fly-hole, the inside walls, and at last soil their cells and each other. This evil often occurs 
in long and severe winters, while in countries that have no winter, or a short one, it is not 
known. Small colonies obliged to consume more in order to generate the heat needed are 
more exposed to it, especially if late in autumn liquid honey is given them, which left 
uncovered is liable to attract moisture, becomes sour, and thus is freely eaten by the bees. 

The honey collected from the fir and pine, and especially from the so-called honey-dew is 
more apt to cause dysentery than that from flowers; frequent disturbances also cause it, 
requiring a greater consumption of honey. If the bees possess a warm hive with a sufficient 
quantity of honey collected by themselves, and covered, they will rarely, or but slightly 
suffer, and after going abroad a few times recover, when the bad smell will also disappear ; 
while those which in autumn have to be fed either with thin honey or sugar, and have cold 
hives, especially young colonies, very often suffer. When they go abroad for the purpose 
of cleaning themselves, they may be aided by feeding them with thin honey in a lukewarm 
state, or dissolved sugar. Previous to such excursions hardly any remedy can be applied ; 
but should they not succeed in cleaning themselves in hives with movable combs, the 
soiled combs must be cleansed with a soft brush and water, dried, and put in again, or, 
which is easily done in such hives, exchanged for clean combs. The dirtiest combs may 
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also be cut out, leaving only a small portion in the middle; and should the colony thus be 
in want of a few clean combs filled with eggs and honéy to regain strength, by using the 
movable comb hive they may be easily put in. The hives themselves, that is the fly-holes, 
walls, and floor, should be scraped clean, washed out, or, if they are simple hives, be exchanged 
for clean ones. f 

Want of a Queen.—Most hives perish in consequence of having lost their queens. ‘This 
oceurs when the queen dies or is missing in autumn or winter, when a young gueen cannot 
be raised for want of a brood; or (even if one could be so) she cannot be fecundated for 
want of drones, and the unfit state of the weather. A queen may also be lost in swarming, 
by getting astray while abroad for fecundation, by falling to the ground on account of her 
derective wings, or from some other accident. By adding a young brood fit fer hatching a 
queen, or better still a young queen, the hive may be restored if it be yet populous cnough; 
otherwise it is best to break it up altogether before other bees begin to rob it. The difficulty 
is greater to cure a hive where the queen is unfit—either wholly unproductive or merely 
laying drone-eggs. In this case she must be taken out and the hive treated without a 
queen. ‘The brood of drones deposited by such a queen is usually found in worker-cells, 
that have a highly arched cover. But if deposited by a productive worker, it is usually 
found in drone-cells, should such bein the hive. If the bees in such a hive Jook upon this 
queen as their real one, and have already become accustomed to her, they dislike to accept 
of even a productive queen, and the cure becomes difficult ; because it is so, (or even impos- 


_ sible) to remove her, as she cannot be distinguished from the other bees. 


The want of a queen most frequently occurs when many swarms make their appearance. 

If the bees cannot form anew queen, such material—eggs and young. worms, usually 
clese together—must be transferred from a perfect hive into the defective one. Inthe kind 
ot hive described this is easily done, by merely hanging a suitable comb taken from another 
hive in the middle of the one without a queen; in hives that are not so adapted, a hole as 
wide as the first must be cut in the brocding-nest, so as to put in the young brood. This 
hanging in a young brood must be repeated several times, care being taken not to delay the 
operation too long, or the attempt to cure the hive will be ineffectual, as then the bees may 
adopt for their queen a worker, that is, a female bee not fully developed, which, as elsewhere 
shown, lays but unfecundated eges in the drone-cells. If one of the hives contains queen- 
cells already filled with eggs or worms, it is best to insert such a queen-cell within a circle 
of atleast four inches in diameter. This quecn-egg or worm will always be accepted. If 


‘there are queens on hand needed for the restoration of a queenless hive, they can best be 


removed in the Dzierzon hive, especially from small hives of but one thousand cubic inches 
capacity. It may happen, however, that the -bees without a queen will endeavor to killa 
queen so transferred, especially if 
she is a young queen, not yet 
fecundated. She must, therefore, 
be placed in a little cage and thus 
be put right in the middle of the 
hive for a few hours, so as to make 
her known to them. The queen, 
thus imbued with the smell of the 
hive, may be taken from her little 
eage and allowed to pass into the 
middle of the hive, butnot through 
the fly-hole. A new queen will 
he most acceptable and even welcome to the workers, when she is offered at the moment 
they become aware of the loss of their former one, and. when still feeling their distressed 
state. If at this’ juncture a new queen is added, the bees will at once become quict and 
ient. ! 4 
The queen’s cage (fig. 3) is best made of a thick and hollow branch of holly. Jt is from 
three to four inches long and three-quarters of an inch in diameter and well rounded. The 
middle portion, three-quarters of an inch from each end, is cut out to the depth of one-half 
of the diameter, and the half of the edge thus cut off is latticed by inserting, lengthwise, 
wires so near to each other as not to allow a bee to pass through. In the middle, at one 
end, there is a round hole, made lengthwise, about one-half of an inch wide, for putting the 
queen in the cage, after which this hole must be closed with a stopper. The back of the 
cage is not rounded, but cut smooth throughout its whole length, so as to make the cage 
stand. Should the other bees at first show a hostile disposition against the queen in the 
cage she retires, but they very soon caress each other, they giving her food. Even if there 
should already be another queen in the hive, still some good-natured bees feed the queen 
thus given them. If care is taken to let the queen’s cage always remain in the brooding 
nest—that is, at the place where the bees seat themselves—queens may thus always be kept 
on hand for the purpose of relieving a colony without a queen. A queen may also be secured 


Fig. 3. 
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for this purpose by keeping a mother-bee in the upper and warm room vf the hive, entirely 
separated from the rest and sufficiently provided with honey, and giving her about 1,000 
bees, for which, of course, a fly-hole must be provided. 1 Sl 

The following are the signs by which a hive without a queen is known : SN eae 

1. The gradual decrease of the number of bees. 2. They spare the lives of the drones: 
longer than other colonies. 8. Discouragement.. 4. Sometimes they evince a greater tend-- 
ency to sting, in order to keep away the robbers which threaten them. 5. They almost. 
entirely neglect to gather pollen. If there is a plenty of food in the flower they will store 
their hive full of honey. The rich pasture is then also one of the causes why the hives 
without queens are spared by the robbers. An attack by the robbers is mere frequent 
where there is a small collection.of honey. Asa sound brood and eggs is the only sure 
mark of the health of a hive, this fact must be ascertained. All colonies from which swarms 
issue, either natural or artificial, must be examined, twenty or thirty days after swarming, 
should they present some of the above suspicious signs. Until a hive without a queen has 
been either fully restored or broken up the entrance of its fly-hole must be made very narrow. 

Propagation.—A hive annually receives a young queen in a natural way, in conse- 
quence of the old queen’s leaving it, with a great portion of the colony, to com- 
mence a new household in another habitation. This is called the early or primary 
swarm. In the old mother-hive thus left there is now no queen fully developed, only 
quecn-cells, built by the bees under the influence of the increasing heat, and in anticipation 
of a necessary future separation. The queen-cells there at this juncture contain queen-worms 
just at the stage of their transformation into royal chrysalides. About nine days after the 
ceparture of the carly swarm the young queens, three to twenty, and sometimes even 
more, begin life in their cells. They announce their presence by uttering a clear shrill tone, 
something like ‘‘teet,’’ ‘‘teet,’’ while the other young queens still in their cells usually 
respond by a sound like ‘ off,’’ ‘‘off.’’ The young queen that was the first to leave her cell, 
now, from fear of the other queen-cells, quits the hive with a portion of the bees left after 
the departure of the old quecn, also reinforced by a number of bees that have just left their 
cells. This is called the ‘‘ after-swarm ;’’ and should the young queens continue to call, may 
usually be followed every other day by a second, third, and even fourth after-swarm, their 
respective queens Veing alike in their fear of the rest of the queen-cells. In the after- 
swarms there are often several queens, all of which, as in the parent hive, are killed, except 
ene. Sometithes the queens, from jealousy, kill each other, sometimes they are destroyed 
by the workers. Queen-cells, also, if any remain, are bit open. This is usually begun by 
, the queen herself, to whom the other bees have already paid their homage. Tha young 
queen, having thus become monarch of the hive, now goes abroad for impregnation, and 
begins to lay eggs two days after it has taken place. A populous swarm, especially an early 
or primary one already having a fecundated queen, will, during favorable weather, fill a 
moderate sized hive in a short time, and may, in the course of a month, become so numer- 
ous as to swarm again. Such a swarm, issuing from a swarm of the same year, is called a 
‘virgin swarm.’’ A swarm is often caused, even at an unusual time, by the fecundated 
old queen being accidentally missed or removed; fourteen days after the young queen 
which has first emerged from her cell departs with a portion of the colony from the hive, 
leaving the samein the possession of one of her younger rivals. ‘Such a swarm is called 
‘¢teet-swarm,’’ because it is usually announced a day previous, like the after-swarms among 
the young queens, by the peculiar call of the mother. Sometimes the whole colony leaves 
its hive asa swarm. In the fall this is usually on account of hunger; in the spring other 
causes are at work, as the coolness of the hive, uncleanliness, moths, etc. Such swarms are 
called ‘‘ hunger-swarms,’’ ‘‘ distress-swarms,’’ or ‘‘ beggat-swarms.’’ They do not, at first, 
hang themselves on any object, as a tree, for instance, like other swarms, but directly scize 
on other hives, from which, however, they are generally driven away by the stings of the 
occupants. Even at the time of swarming a colony may leave a hive which it has taken 
into possession and partly built up. This may be on account of excessive heat, too great 
exposure to the rays of the sun, or want of room in the hive itself. The natural and usual 
way for the bees is to separate of their own accord, a hive, or colony, issuing forth or send- 
ing off from one to four swarms as new colonies. As propagation is of advantage only 
when there is plenty of food for the young, and since a good supply is required to sustain 
three or four young swarms, all beyond this number should be avoided as not advantageous. 
ie fecding in summer is not advisable, though it may sometimes be practiced at the 

orth. 

As to the signs of swarming nothing is known with certainty, the new swarms sometimes 
breaking forth beyond all expectation. The completion of a hive—that is, its being stored 
withefilled honeycomb, together with a numerous colony, usually leads us to expect a 
swarin, while at the same time it often takes place in a hive still incomplete, and with only a 
moderate sized colony. When the bees hang about the outside of their hives, especially at 
night, it is also regarded as an indication of swarming; but others likewise hang abont that 
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do not intend to swarm, driven from their hives merely by great heat. Though the swarms 
do not commonly issue forth before the drones appear, yet occasionally a swarm does so. 
This, however, is but a singing ora calling swarm, being the first or early swarm with the 
young queen, the old queen having disappeared. The young queens only utter this calling 
tone in the hive before swarming; it may easily be heard by holding the ear, late in the 
evening or carly in the morning, close to such hives as have already produced swarms. By 
this sound, which seems to be a call to the bees to gather round the queen, we rmoay know, 
if the colony is strong enough, whether after or secondary swarms can be still expected. 
The question whether swarms will make their appearance, and, if so, when, may be answered 
by searching out queen-cells containing the queen-egg or the queen worm; but these are 
tarely found, and even if hives open below are placed at the top for more convenient cxami- 
nation, it is still difficult to discover them. $ 

The Dzierzon hive affords a better opportunity, as the combs can be taken out and ex- 
amined. Yet the day and hour for their breaking forth are always uncertain ; even the first 
after swarm, which succeeds the departure of the early or primary one, varies in the time of 
its appeanance, according to circumstances and weather, from the fourth to the thirteenth day, 
though it frequently comes forth on the ninth day. The third swarms appear within twe 
or three days after, and the fourth on the same day following. Jn localities where the bees 
cannot find sufiicient food, itis advisable to return the fourth, often the third, and sometimes 
even the second swarm to the present hive, or to assign from two to thrce swarms to one 
hive, or to cure a sickly or weak parent hive by the addition of a young swarm. 

The attempts to unite several colonies, and prevent onc of them from leaving the hive and 
flying off, should not be undertaken before sunset. Until then, let them be kept in separate 
boxes or vessels, and sprinkled over with honey-water. 

if in any hive drones are found in the workcr-cells, or the queen neither lays fecundated 
eggs, or her seed vessel has become so weak that she lays but a few good eggs and many bad 
ones, such a queen must be caught and killed, or she will kill the new and better queen. 


‘Should the defective queen not be of the royal shape, she cannot be recognized, and can be 


caught only with great difficulty. In this case, and especially if the new queen has been 
stung to death, no more time should be wasted in the cure. It is best to clear out the hive 
andsave the honey, or to kill all the bees of the hive, and put a new colony in the combs 
when they are of fair promise. 

The same uncertainty in regard to the appearance of the swarms, especially the early or 
primary swarms, belongs also to the discovery of the places selected by them. After teaving 
their hive they usually suspend themselves to a neighboring tree branch or shrub for half an 
hour or several hours, and they will sometimes thus remain until the next day. But often 
they stay only for a short time in the neighborhood, or start immediately for some anknown 
distance. They freqnenily fly to some secret place near by, especially when,it is overgrown 
with trees, which makes it difficult to detect them. Jingling with scythes, sickles, little 
bells, and other noisy things, as well as shooting into the swarming colony in order to make 
them stay and settle down, is of no avail. In examining the hives an experienced person 
will, it is true, recognize by the weakened flight of a colony but few in number the hive 
which has sent forth the swarm, but he cannot discover it when settled any better than a 
new hand. To induce the bees to settle near by, erect a tree if there is none there; let the 
vessel for receiving and carrying the swarm into its new home remain suspended during the 
time of swarming; also put up a second one at some other suitable place as, for instance, 
where swarms have been before taken up. Sometimes they will enter them of their own 
accord. In Germany they are often taken up by meansof a sieve, about twenty-four inches 
wide, with a:cross-band above for holding and carrying it. If possible, fasten the sieve with 
an iron hook below the swarm, and shake them in it with a jerk; but if they are attached 
to a thick trunk, it is better to brush them in gently with a duster. After this the vessel 
with the swarm should remain on the spot for a few minutes, so as to give those that are 
still flying about an opportunity to join the others. Another cluster of bees often collects 
at the place where the swarm was suspended, either soon after it has been brushed off, or 
even after it has been-placed in its.new hive. ‘These clusters must be hived as they ocenr, 
because the queen may be among them. Light, wide, and shallow baskets of straw may be 
used for hiving. The following contrivance is also useful for the same purpose. Sew a 
hoop of a flour barrel on the top of a bag of six to eight inches deep and as wide as the 
hoop. A band to carry it by should likewise be sewn across the top. Should the swarm be 
attached to the branch of a big tree, not strong enough to hold the weight of a man, this 
swarming bag may be raised on a pole under them, and the swarm thrust into the bag. By 
means of such a catch-net, sieve, or basket, the swarms, if necessary, may be carried un- 
covered for two miles without the bees flying off. If they are shut up while so carried, they 
often perish, hecause they heat themselves so much in hot weather that they are obliged to 
disgorge the honey which they were carrying into their new hive. Hence they besmear each 
other so much with honey that they must perish. One hive at least ought to be kept ready 
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for putting.in the new swarm, and in this there should not be the slightest delay. Tf the 
hive is ready, placed at its future stand, its inside cleaned, and (should it be a Dzierzon hive) 
the comb-holders ave all in order, and the honey rooms entirely closed, then, if it stands on 
the ground, turn the hive, and should there not be. room enough in the rear for easily put- 
ting them in, and its future stand be on an elevated fly-board, put is upon a convenient spot 
on the ground. All this handling of the hive, securing the bees, and then placing it on the 
{ly-board, should be performed cautiously and gently, so as not to move from. their places the 
loose pieces of comb put in to encourage and induce the bees to begin their work immedi- 
ately. Put also directly before the hive a broad board or cloth so that they can creep in, 
with greater ease. Some bec-keepers use a ‘ bee-course,’’ that is, a board wide at the hind 
part and narrower at the front; its point reaching into any hive desired. It should havéa 
border on its side and back edges of from one to two inches high, and four holes for putting 
in fect. It should be set before the hive, sloping towards it; the back being a little higher 
than its fore part. If the hive does not stand on the ground, the ‘‘bee-course’’ must have 
feet long enough to reach it> The swarm, immediately before it is put into its new hive, 
must be a little fumigated and sprinkled with water. Then mount the ladder fearlessly, 
with open face and uncovered hands. -In this country the writer has never been stung 
during this operation, though hundreds of bees were tumbling and crawling over his hands, - 
and even scating themselves in his face. In this case they suffer a man’s breath without 
becoming irritated. Neither was he stung more:than twice in Germany during all his hand- 
ling and hiving swarms; once, when a novice, holding a sieve beneath a swarm shaken off 
a tree during windy weather, which irritates the bees very much ; at another time upon a 
tree, where he probably squeezed a bee. There must be no wavering, however, as to drop 
the sieve or swarming bag would be much worse. Having brought the swarm to its future 
hive, the greater portion should be scraped with a large spoon or a little plate out of the 
swarming bag upon the floor of the hive. This should be done gently, so as not to injure 
the queen. After being put in. the hive, the swarm will immediately begin a cheerful hum- 
ming, rejoicing at its new habitation.. This humming will attract and induce the remainder 
of the bees in the swarming bag to enter the hive of their own accord, or they may be 
rapidly at once shaken in. Those below and at the outside walls of the hive should be’ 
forced in by means of smoke, and those that linger about the opening or door gently brushed 
in, so as not to be squeezed on shutting the door ; and then if the hive is not already there, 
remove it to its proper place. When this is done, the bees will immediately go to work, fly- 
ing out and gathering honey. Should the hive be open below, or made of straw, turn it on 
its side; and after the bees are put in, close the opening by pressing a board-upon it to 
keep the bees from dropping out when the hive is put up. = 

Great trouble is experienced by bee-kcepers of all countries fromthe breaking forth again 
of swarms already hived. This occurs in temperate zones during hot summers only, while 
in Southern countries it always takes place. Be careful not to overlook such an occurrence, 
as the swarm might start for parts unknown. The best course to pursue is to hive it as 
often as it leaves, for the swarm will sooner give up breaking forth than a person should in 
hiving it. To remedy this evil— 

1. Render the hive as cool as possible by means of shade. 2. Wet it, or, still better, 
cover it with a cloth always kept moist. 3. Rub the inside with some plant of a pleasant 
odor, or, better yet, with honey. 4. Place in the hive honeycombs, or rather brood-combs. 
5. A still better remedy against the flying off of natural and artificial swarms is to cut the 
wings of the queens. In doing this the swarms should be freely sprinkled with water, that 
they may not fly off as soon as search is made for the queen. In the case of young queens. 
and so in all after swarms, it can only be done after they have begun t6 lay eges. Eyen 
should the bees fly off, they must still return to the queen left in the hive. Yet every time 
they go abroad, either for swarming or otherwise, where there is a queen with her wings 
cut she must be looked after, as she usually falls to the ground. If several swarms of the 
same kind (either primary or after swarms) happen to be united in one mass, it is best to 
put them all at once into one or at most two hives, without undertaking to separate them, 
leaving this to themselves. As soon as the queens fear for their lives, the most timid ene 
leaves the hive with her party, after which this latter swarm must be separately hived. 
ven should this voluntary separation not take place, and one of the queens be killed, yet 
no damage is ever experienced from populous hives during the time of swarming. 

As hives that have produced swarms, natural or artificial, must send out their queens for 
fecundation, they should not be put closely between the other hives. If practicable, place 
them for the next two weeks a little ahead of the others, and fasten above the fly-hole a 
distinct mark, as a little green branch, or a small bit of rag of some glaring color, by which 
the queen can easily recognize her hive. This may also he done with those hives in which, — 
after swarms are put, yet the young quecn in most cases meets a drone while swarming. If 
the earlier or primary swarm should leave a queen weakened from age and with defective 
wings, frequently she will fall to the ground in the attempt to swarm.” In this case she is 
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often noticed by some of the workers, who immediately surround her. She must then be 
taken up and placed in the new hive, or be added to the swarm wherever it has settled, un- 
less it cannot be hived immediately, otherwise the swarm will return to its parent hive. 
The observation of the process of swarming is a matter of high interest to any one having 
bees, as well as to the practical bee-master, who will especially notice the departure of the 
queen as it takes place at different periods, sometimes sooner, sometimes later. 

Artificial swarms.—The question has often been asked, ‘‘ Shall there be artificial swarms or 
not? Those who are opposed to it say that they are of no value, and contend that they are 
sometimes formed too soon, at others too late; that sometimes the parent and sometimes 
the artificial hive becomes too weak, &c. 

As to this question, artificial division should never be practiced at the expense of reducing 
the strength of the hive. The parent hive must, at all events, retain bees enough both for 
its brood and household, while the new hive must have a number sufficient for building 
their combs. Should the place and the year be rich enough to produce as many natural 
swarms as are needed, every bee-keeper will be glad to save himself the labor of raising 
artificial swarms. The artificial swarm is often exposed to bad weather and want of food. 
In the South this is not of much importance, but in the North the bee-keeper must provide 
the hive with a few combs of honey if necessary. Even natural swarms, though endowed 
with a certain instinct of foreseeing the weather, are sometimes exposed to this double fail- 
ure, and also require to be fed. In producing a natural swarm there will certainly be a 
proper division of the bees; but the bee-raiser himself, living in the neighborhood of his 
bees, has it completely in his power to make an equal and appropriate division. He can for 
eight days somewhat change the places of the hives, or put partition boards in between the 
hives, as up to this time no bees of the two hives are killed by mutual attacks. This should 
be done early, while the populous colony is able to stand it, but a weak colony may be 
spared until it becomes more populous.. The period when there is the greatest quantity of 
nourishment must decide when artificial swarms can be formed most profitably, so that in 
many localities, especially where the heath grows, swarms are produced in fall which will 
turn gut perfectly good, though all admit the best time for swarming everywhere is the 
first part of summer. Voluntary or natural swarms, too, will soon settle and begin their 
work, gathering honey and building cells, but artificial swarms commonly do so before half 
the day is over. As there are localities where swarms are sent out either seldom or too 
late, though they find nourishment enough, prudence requires a resort to the useful method 
of artificial propagation. Again, where there is only a small number of hives it will not 
repay the cost to keep a person specially to watch for the appearance of the swarms, as they 
will frequently escape, however great be his care and attention. 

Among the different methods adopted in forming artificial swarms, the most practical 
seems to be to drive out one-half (perhaps even more) of the bees, including the old queen. 

e number kept back in the parent hive is steadily re-enforced for the next fortnight by 
vie bees daily emerging from their cells, there being only a cessation of from seven to 
ten days until the young queen raised shall have deposited a new supply of eggs. This 
remainder of the colony being still supplied with honey and pollen, will after one month be 
as strong again as it was before the other half was driven out. 

On the other hand, the artificial swarm, when formed early in the season, will be as 
strong as a primary swarm, everywhere thriving well and distinguished by extraordinary 
industry. There is one evil, however, which should be mentioned: the artificial swarms 
made in Texas frequently leave their hives again. This fact is the more striking, as in 
Germany, when properly formed, and having, of course, their own queen, not one among 
fifty of artificial swarms will again leave its new hives; and this is probably the case also in 
the Northern portions of this country. They must, therefore, be hived as often as they 
Jeave their hives, and should be closely observed during the first three or four days. 

In forcing an artificial swarm we proceed in the following manner: The new hive being 
ready to receive the swarm, a small box is made open below, and having the same circum- 
ference as the hive itself. Should the hive consist of four-sided boxes, this little box must 
be made of the same shape, and put upon the top, so that the side below left open accu- 
rately fits the opening of the hive when placed upside down. This little box on top must 
be made round in«case the hive is a round straw hive, or some other of rounded shape. It 
must be borne in mind that the hive is to be turned upside down, opening upwards, before 
this little box or receiving one is placed upon it. This top box should be well fitted to the 
edge of the hive, so that, after the fly-hole has been closed, no bees can escape. Yet, 
though some, by chance, might escape, not many will try to do it; and even should any 
get out, they are timid, and not disposed to sting. The others flying about are much more 
so, At the beginning of this operation, in lifting, turning, or opening the hive, smoke 
must be freely blown at them, for this is necessary in all the management, and in even the 
most trifling parts of it. Though in the progress of the different operations a lighted match 
should always be on hand, there may be very little occasion to use it. The top box being 
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put upon the hive opening upwards, take a few sticks and drum against the lower part of 
the hive until bees enough have passed into the top box. By applying the ear to its top 
we may judge from the humming of the bees as to the number that have already gone into 
it; or a pane of glass may be inserted in one side of the top to enable the bee-keeper to 
watch the number of bees that pass into the top. The top may also be examined by occa- 
sionally lifting it a little at one side. If some smoke can be let into the hive from below, 
the bees will ascend more rapidly. If this driving out of a larger part of the colony is done 
at. the usual stand of the bive, open the fly-hole from time to time to allow the bees return- 
ing home to enter their hive. But in case the hive has previously been removed to some 
more convenient and shady stand, put up a similar empty hive in its former place for the 
returning bees to fly into. After a sufficient quantity of bees have passed into the upper 
box let.it be removed. In Germany it is placed upon a black cloth, or a dark sheet of 
paper, to ascertain whether the queen has passed into the top, in which case she will soon 
have dropped several eggs upon the cloth or sheet of paper spread below. For the same 
purpose something black may be spread upon the floor of the new hive. Then transfer the 
artificial swarm from its box into the hive destined to receive it, and which has been pro- 
vided with a honeycomb. It should be transferred in the manner described for transfering 
natural swarms. If this artificial swarm does not contain bees enough, they may be anew 
driven out; but if it has no queen, the operation must be repeated, otherwise the bees will 
leave their hive in half an hour to two hours, and return to their old hive. 

Should the hive from which a swarm is formed by driving them out be a round straw 
hive, the top put on it should likewise be round and made of straw. In the Dzierzon hive 
this operation can only be carried out where the hive is a large one, and there is empty 
* space enough left in the lower part, or when the space for honey remains still unfilled. 
After this hive has been turned upside down, the bees driven up are transferred into their 
new-hive by means of a ladle. If the object be to make them pass into the empty honey- 
room above, it is not necessary to turn the hive; but then a smaller box may be shoved 
in, of course with its opening down, so as to induce the bees to enter it. The Dzierzon hive 
is better adapted to this method of artificial propagation, as the larger half of the brood 
and honeycombs can be transferred from the old hive into the new one. 

The queen usually remains in the old hive with the rest of the bees, yet it should be 
ascertained whether she is not among the combs transferred; if so, the artificial swarm re- 
quires three or four times less honey and brood. The adoption of this method of division 
makes it necessary to remove, as far as is possible, the hive containing the queen. Whenever 
the transferred combs contain less bees than are required for covering and nursing the 
brood-combs, the old hive may be brought to quite a different place for from one to four 
hours at the time the bees are flying out, and the newly-made artificial swarm may be sub- 
stituted for it, so that the necessary number of bees will flyin. But if the queen in the 
other hive has been properly driven out, place the new hive alongside the old, assigning 
each half the space formerly occupied by the old one, provided both hives are of the Rcd 
appearance ; otherwise give as much room as possible to the new hive. If necessary the 
proper distribution of bees may be regulated by a partition board set up between the two 
hives. Later, even some eight days or so, it may be changed. 

As has been already shown, an artificial swarm may also be produced, even without turn- 
ing the hive upside down. The workers, like the queen, will yet ascend, though a little 
slower, as the passages between the combs are rather small. This method may be used in 
heavy hives, or those in which the combs may be likely to break down from the hive being 
filled up, or nearly so, with honey and brood, or because they have only new combs, and 
but few or weak wooden supports. In this case the top must be opened, which can also 
be done in the Dzierzon hive. There is no difficulty in forming an artificial swarm by 
driving the greater portion of the bees out of the hive, as many believe. Others, again, 
prefer driving the bees into an upper box, open in the rear, in order to see the queen when 
ascending ; but she likes to hide herself behind the workers, so that they often fail in their 
object; and, even in case they attain it, they will not be compensated for the disadvantages 
_ attending the means used. Though the driving of them out may be done at any time of 
the day, the afternoon seems to be the most suitable, because they are then somewhat tired 
after going abroad. But care should be taken to get through before dark, for the bees are 
peaceable only in the day time. At night they are in an angry mood, so that almost every 
bee that comes in contact with man is ready to sting. Early in the morning the artificial 
swarm will hurry back to the old hive if the queen is not among them. But if the queen is 
with them it will settle during the night in its new hive. Should it be intended to form a 
second artificial swarm from the old hive, this should not be done sooner than four weeks, 
so as to give the young queen time enough to furnish the hive with an adequate supply of 
eggs. If the colony from which an artificial swarm has been produced is populous enough, 
it will send forth a natural swarm generally within fourteen days; sometimes on the 
twelfth, thirteenth, fifteenth, and even seventeenth day. 
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Bee-hwves.—In bec-culture the most important thing is to adapt the hive properly. It 
must afford, on the one hand, protection against cold, which is the greatest evil, and, on 
the other, be convenient and of easy access for the bee-keeper, so that he may always supply 
whatever is needed and take away whatever is thought best, managing the whole in a 
practical and natural way. Besides, the hives must be cheap, easy of construction and for 
transportation, in case migratory bee-culture should seem desirable. No habitation of bees 
more completely answers these and other requisites pointed out in these pages than the 
Dzierzon hive, to which, at a meeting of the German bee-keepers, held in Dresden the 9th 
and 10th of September, 1857, the first premium was unanimously awarded. Its arrange- 
ment consists in the whole structure formed by the bees being movable—that is, the whole 
of the combs, or a portion of them, may be taken out and transferred either into the same 
or any other hive. This transfer is made from the side, every hive being therefore pro- 
vided with at least one movable side door. This door is not like a common hinged door, 
as many bees might be crushed by it, but shoved square into the hive as far as the thickness 
of the door, perhaps an inch anda half. To prevent the door from falling in deeper, it 
rests against the ends of the cleats for the comb-holders or chimes of one-quarter of an inch 
thick. 

The arrangement for taking out the combs is effected by fixing at the top little movable 
boards or sticks on which to attach them, they being fastened, as is well known, by the 
bees above, and built downwards in a perpendicular direction. For this purpose the side- 
walls are fitted, at equal heights, with grooves or cleats on both sides, to receive the little 
boards laid across for supporting the comb-holders. If the grooves are one-quarter of an 
inch deep, and the comb-holders at each end reach one-quarter of an inch into the side-wall, 
they must of course be one-half of an inch longer than the inside width of the hive, all of 
them, however, in the whole stand corresponding in length with each other, so as to fit into 
every groove. ‘The most suitable length for the comb-holders is nine inches, some say nine 
and a half, some ten inches—one inch more or less making no great difference. As every 
comb, together with the necessary empty room on each side of it, occupies an inch and a 
half, every comb-holder must be one inch in width. It should be one-quarter of an inch 
thick, so as not to bend from the weight of a comb suspended from it. A hive measuring 
fifteen inches inside is therefore capable of containing ten comb-holders. Hence these form, 
below the upper exterior, solid or close cover, an inner and movable one resembling a grate. 
The distance between them, especially in low, recumbent hives, (Lager-stock,) should be at 
least great enough to admit the comb-holders to be conveniently taken out and transferred, 
say from three to four inches. In upright hives, (Stdnder-stock,) from twenty-six to thirty- 
two inches in height, there may be several such movable grates, three perhaps being prefer- 
able, with the same number of grooves at the sides, the highest being put about two inches 
below the solid cover, the two others at equal distances, say from eight to ten inches apart 
from each other, else the combs would be too much prolonged and difficult to be taken out, 
on account of their weight and danger of breaking down. ‘To afford the bees, however, an 
easy passage from one story or division into the other, and that everything unclean and the 

dead bees may fall to the floor, the comb-holders, originally 
Fig. 4. one inch and a half wide, should be cut out upon their sides, 
either along the middle of both sides, leaving at each end one- 
quarter of an inch to project, so as to connect them with each 
other, as seen in fig. 4 a; or they are cut out towards both 
ends, leaving them to project in the middle as far as the origi- 
nal width, (fig. 4 6;) or they may project at both ends and in 
the middle, (fig. 4c.) The comb-holders may also be made an 
o inch thick throughout, and have wire pegs projecting half an 
inch towards each end to supply the space of that width, (fig. 4 
d;) these pegs may afterwards be omitted, (fig. 4 ¢,) as by practice 
this distance can be ascertained by the eye and the fingers, and as 
the beeg will so fasten the comb-holders with glue that they will 
not move even if they are transported. Of these different comb- 
holders, fig. 4 ¢ seems to be the most practical, because a heavy 
comb may be easily taken hold of by the projection in the mid- 
dle, even if but one hand can be used, while in the others the 
honey cells, sometimes extending a little too far out, may be 
partially squeezed and damaged. But fig. 4 ¢ is the easiest to make, as a great number 
of these smooth comb-holders may be cut or split from a one-inch board. Instead of them, 
frames composed of little boards that are alike may be used, especially in those divisions 
exclusively destined for the collection of honey. In upright hives these frames are very 
convenient, especially in the upper division and near the doors: 

‘As to the different materials for making hives, wood, straw, burnt or unburnt loam may 

be used. Wood, with straw forming an exterior cover, furnish bee-hives that are all which 
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could be desired whenever a warm wall is needed. The exterior of bee-hives may be of 
various shape and construction. They are sometimes in the form of small houses resem- 
bling pavilions, containing sixteen or twenty-four divisions for a like number of colonies ; 
at others they are made in the form of closets or bureaus, with eight, six, four, or even no 
nore than’ three divisions. Again, there are double and simple hives, the simple ones 
being undoubtedly the most useful; for, if made exactly corresponding, they may be placed 
upon and alongside of each other, forming, when thus joined, small houses, easily sepa- 
rated, should a change or removal of a hive, with its colony, be desired, while a compound 
habitation (a pavilion, for instance) cannot be so separated. We may, therefore, confine 
our description to the double hive and the simple one, the greater length of which extends 
along horizontally rather than upward. ‘ * ti ees 
’ Imagine such a hive, of four sides; let it be wider than its height, and divide it into two 
equal parts by inserting a vertical partition throughout its length. That such a double hive 
requires not as much work as 
Fig. 5. two simple ones, since it is only 
half as wide, is self-evident. 
But as four such hives may be 
put crosswise upon each other, 
mutually covering and warm- 
ing them, we may be saved the 
trouble of twisting or sewing 
additional protecting covers, a 
half-inch board wall above and 
below, fitting closely together, 
being all that is needed. The 
bottom of the lowest and the 
cover of the uppermost hive 
may be easily protected from 
cold by placing a layer of moss 
beneath the bottom and a 
straw mat on the cover of the 
top one. See fig. 5, repre- 
senting one-half of a double 
hive only. Thus arranged, only 
the two side-walls remain ex- 
posed and require to be kept 
as warm as possible, which may 
be done by putting up planks 
parallel to the partition wall 
and at a proper distance, pro- 
viding both with cover and 
bottem. It would be still better to use for these side-walls thin boards, letting the cover 
and bottom project from 1} to 2 inches, in- 
Fig. 6. serting between such projections a correspond- 
ing layer of straw, to be fastened by laths. To 
make the fly-holes conveniently in the middle of 
both side-walls, at a distance perhaps of half an 
inch from the bottom, previously fasten the two 
laths (a a, fig. 6,) and let the fly-holes, about 
three inches wide or long and half an inch high, 
be made in the middle. Laths of the same width, 
though not quite so strong, may also be applied 
_ above, as shown in the figure, nailing to this and 
the lower Jath the four cross laths for fastening 
the layer of straw. or the sake of economy 
. these two laths may also serve to connect the side-wall with the pottom and cover by pre- 
viously fastening the planks composing the side-wall to the laths, and then, too, the bottom 
and cover to the laths. Mortising and joining, as well as the instruments required for such 
work, may thus be dispensed with, a few long and short tacks being all that is necessary. The 
hive thus simply nailed together presents as beautiful an appearance as if made by the most 
skilful mechanic, especially if care is taken to give a nice finish to the straw trimming, 
which, with the two side-doors, are the only parts to be seen. - This finish can be easily 
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made by covering the layer of straw with one of reed nicely peeled, or with peeled and 
; yellow colored willow-twigs, or with small boards 
Fig. 7. overlapping each other like blinds. Reeds, such 
ee —— as grow on the banks of ponds, rivers, seas an 
marshes, make the cheapest and prettiest mate- 
rial, if, in cutting the pieces.as long as the length 
of the hive, care is taken to insert them go as to 
bring the black colored joints under the Jaths, 
thus hiding them from view, (see fig. 7.) In 
preparing this protective straw or willow coat for 
the hive, put it on its side, lay the four cross 
laths on at equal distances, and bore holes both 
in these and the long ones for the tacks. Make 
the outer laths two, the inner one and a half inch wide, with the edges well trimmed, 
and they may also be painted. The laths meet above the cover, projecting a quarter of an 
inch, the projection and the laths being equal. If the upper lath is omitted, the cross laths 
must extend beyond the projection and be nailed to it. At their lower end they do not 
extend over the whole width of the lath that contains the fly-hole, but only to a supposed 
horizontal line below it, because at this line there is a board reaching through the length 
of the hive three to four inches wide. This fly-board, as it may be called, is put up in an 
oblique direction, to assist the bees as they fly in and to protect them from the rain and 
drain it off. This latter object will be attained by attaching this oblique fly-board to the 
lath and inserting one-quarter of its width into the lath, an oblique angle having been cut 
to receive it. Everything being ready, take off the laths and put in the straw first, the 
stubble ends alternately to the left and the right, so as to obtain uniform thickness; then 
put on the two side laths, keeping them somewhat down by tacks. Next spread a sheet of 
paper over the straw and put the reed over the paper, first thrusting one end of the reeds 
under one and then the other end under the other lath, pressing the reeds close together. 
After this, fix in the two middle laths, nailing them tightly to the long ones. Should the 
laths bend a little outward, nails may be driven in the middle, and, if their points should 
protrude, bent inside. To press the straw down very much is not only needless and adds 
to the labor, but it « also injurious, as the stalks thus become crushed and the air in them, 
which forms the best non-conductor of heat, is expelled. The points of the straw and reed 
which stick out at both ends should now be cut off with a sharp knife as smoothly as possi- 
ble. If the reed, which, from its stiffness and the close-fitting of the laths, now forms a 
complete plane, be varnished, it will add considerably both to the handsome appearance and 
durability of the hive. 

As to dimensions, a height of fifteen inches for the interior divisions seems to be best 
suited to the double hive. Twelve inches from the top, grooves are made on both sides of 
the middle partition which (the partition) must be at least an inch thick. The length and 
breadth should be so proportioned as to give the hive pretty nearly the form of a square, 
though the length may be three or four inches longer. If these hives are put crosswise 
upon each other there will be a little projection under each fly-hole. This is caused by the 
cover of the under hive, and serves as a support for the inclined fly-board of the one next 
above. Should the comb-holders measure nine inches in length, the width of each division 
in the inside will be eight and a half inches, and thus of both divisions seventeen inches ; 
the external breadth, therefore, including the three walls, amounts to about twenty-three 
inches, and the length of the double hive may be reckoned at from twenty-six to twenty- 
seven inches. At both ends of each of the divisions fit in the 
doors, of boards fifteen inches long, nine inches wide, and about 
one and a half inch thick, using wood as soft as possible. If a 
passage three inches wide and one and a half above the bottom 
be made in the common partition opposite the fly-hole, and lead- 
ing from one division into the other, and closed by a little plug 
easily taken out and inserted, it will be very useful for uniting 
colonies. To reduce the space occupied by a division at pleasure, 
a third movable door inside of each division is quite convenient. 
This little door may be a simple and thin board of the height and 
width of the hive, or two panes of glass set in light frames. For a 
more convenient hold for the hand, as well as a passage for the 
bees if desired, it has two openings which can be easily shut by a 
movable valve.—(See fig. 8.) This little inside door is shoved into 
the division about six inches on one side, and there fastened ; the 
space thus cut off, and which reaches from the side door to this 
inside one, may be immediately filled with straw and the swarm 
let in through the opposite door, that it may make its brood-nest 
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in the middle. Later, the same or the next year, let the bees be induced to carry pure 
honey into this space, which has been emptied and made accessible to them. This honey 
can be taken out of it in the most convenient manner. This space may likewise be used for 
the performance of various operations, as, for instance, in taking out the queen, and by 
pulling back the door the bees may be reached in their own nest without taking out the 
combs on the other side. : ' ; 

An objection has, however, been raised to the combined hives, including the double hive, 
on the ground that their simple manner of construction and management is destroyed ; that 
a single colony cannot be sold separately, or removed in case of an attack by robbers, &c.; but 
it is very easy to construct simple hives without any sacrifice of the advantages of the 
double ones just described. Divide a double hive lengthwise into two equal parts by a 
vertical section, splitting the partition wall into two half-inch boards, and halving the cover 
and bottom, and we have two simple hives which, from their two back walls being always 
placed or leaned against each other, may be called neighboring, adjoining, or twin-hives. 
Dividing these double hives does not hinder placing them 
upon each other. Double or neighboring hives may be s0 
placed at pleasure, covered with a little roof over the topmost 
double or neighboring hive.—(See fig. 9.) Simple hives have 
m, this advantage only, that each one can be separately shoved 

* from its place, and an empty one of the same kind be substi- 
tuted for it. The rear wall of a neighboring hive need not be 
very strong, the cover and bottom being joined to this wall 
by means of tacks. Near to the bottom, opposite the fiy-hole, 
there is likewise in each neighboring hive an opening or pas- 
sage, as in the double hive. Itisclosed by a plug, and opened 
only when a communication between the two neighboring or 
twin-hives is wanted. 

This arrangement obviates also another objection raised to 
the Dzierzon method ; that to carry out this method fully it is 
necessary to have another bee-stand about two miles off for 
setting up for a time the artificial swarms, and so preventing 
them from returning to their former stand. But since the 
construction of the Dzierzon hive the removal of artificial 
swarms is not required when the following course is pursued: 
In the spring before the bees make their first excursion, join 
an empty neighboring hive to every populous one, from which 
an artificial swarm is to be produced, and towards the time of 
swarming accustom the bees to fly in and out through both 
opposite fly-holes, and so through the empty division ; or, for 
the same purpose, the hives may also be turned, thus changing 
the divisions and fly-holes. By closing the passage with the plug before mentioned, or 
with a shove door, and by furnishing the division not having the queen with a young 
brood, a full queen-cell or a young developed queen, a swarm is produced in the most 
simple manner. The reverse—i. e., the union of two colonies—is effected with equal ease. 
This is often desirable, and even necessary in the fall after an unfavorable summer, or when 
a colony has lost its queen. For this purpose the communication or passage between the 
two divisions is restored by removing the plug, and the two colonies will unite peaceably, 
the more readily after one of the queens has been previously dispensed with. 

These hives are likewise adapted to migratory bee-culture, as practiced in many parts of 
Europe, for instance, on the heathlands of Laneburg, in Germany, Switzerland, France, 
Russia, Italy, &e. Whenever the vegetation of plants, to which the bees principally resort 
for their honey, ceases in one section of the country from climatical, geographical, or geo- 
logical influences, or, generally speaking, from the peculiar distributions of plants, while it 
is lixuriant in another section, or on a higher range of mountains, bee-keepers remove 
their hives to the latter regions, keeping them there until the renewal of vegetation in 
their own. For this purpose the Dzierzon hives are well adapted on account of their light- 
ness, and by taking out the full honey-combs they can be made still lighter. They are 
easy to separate and to reconstruct at any place upon two small sills or logs of wood, and 
in the same order which they before occupied; so that the bees, recognizing again the same 
building, can readily find their own hives without going astray in a mass, as they do when 
there is a great number of equal or similar hives put up in one long row which may cause 
the death not only of many workers, but also of the queen. It may be observed, in general, 
that a hive which is too small will never produce a surplus of honey, and sometimes not 
even the amount necessary for the consumption of the bees. They, indeed, show a greater 
disposition to swarm in small hives than in large ones, but these swarms are poor, as they 
result mainly from want of room rather than from a populous colony. If, on the other 
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hand, the hive is too large, a colony newly hived feels almost discouraged for work, espe- 
cially in the case of a small swarm and in a poor locality. Hives not quite filled up with 
combs, and as yet unfinished, are always colder than those completely built up. If made 
of boards which are too thin they neither sufficiently resist the effect of the cold’nor of the 
heat, but thick walls serve against the extreme heat of the summer as well as the great 
cold of the winter. Thin boards besides are more liable to burst and warp than thick 
ones. Boards made of soft wood, as the cypress, linden, poplar, &c., are generally better 
than those of oak and similar kinds of hard woods. Stone or bumt bricks are too hard 
and cold; they are liable to sweat in the winter, thus producing injurious moisture. Bricks 
dried by the sun are a suitable material, and loam would be well adapted to the purpose, if 
it combined greater durability. 

A suitable hive must be so constructed as to afford a convenient examination of its interior, 
which ought to be so far open to the eye of the bee-keeper as to enable him to take at once 
a comprehensive view of the inside arrangement, the combs, and the condition and works 
of the bees. Those hives, therefore, which have an opening from below only, cannot be 
ranked among practical ones ; for even placed on their side, or on their top, (often a rather 
hard job,j it is only with the greatest difficulty that a few bees may be discovered, while the 
eggs and worms can hardly be seen in the points of the combs, so that a view of the whole 
is altogether out of the question. 

If the colony has lost its queen, suffers from dysentery, rotten-brood, or any other accident 
that requires something to be done, it is as difficult to do it in such a hive as if within the 
body of ananimal. Many combs, and good ones, too, must often be cut off in order to ascer- 
tain the condition of a colony of doubtful health. Though the experienced bee-keeper will, 
from the excrements below, form his conclusion that the bee-worm has already invaded the 
combs, threatening the very existence of the colony, he can with only doubtful success use 
the knife in the dark—the portion cut off, if still sound, being inserted again with difficulty ; 
while in the better constructed hives, like the Dzierzon, the sound portions of the combs 
and the life of the colony, too, can be easily saved. 

As these and similar inconvenience and disadvantages are common to all other kinds of 
hives, the Dzierzon hive has been pointed out for obviating these difficulties and meeting 
the requirements of a practical and scientific bee-culture of the present day. By this hive 
we cannot only look, if necessary, at its contents—combs, honey, brood, eggs, and the bees 
at work—but also, without being obliged to cut or injure the cells, perform in it every 
necessary operation, as, for instance, take out the surplus honey, or single combs, either 
empty or filled with honey, eggs, or brood. A hive not yet of sufficient strength, by placing 
within it the needed quantity of full and covered honeycombs, may within half an hour 
be put into the proper condition for winter. This hive gives the bee-keeper full power in 
rearing bees, enabling him to divide and unite again the colonies in the easiest and surest 
way, to find out defects and diseases, and adopt remedies in the shortest possible time, thus 
providing against losses. The Dzierzon hive is truly a triumph in bee-culture, as it forms 
the basis of successful enterprise. It is well adapted, not only to poor seasons, but it is 
eminently suited to remunerate the bee-keeper in abundant ones for the cost and labor he 
has had to expend in other years without realizing any adequate profit. 

As has been stated above, the comb-holders should be furnished with small pieces of comb 
of at least two fingers in width to induce the bees to continue them. In countries with 
long winters there are plenty of empty wax-combs in the spring, which, when properly set 
up and stored away in airy places or bags, so as to be protected from the wax-moth, can 
easily be preserved for future use. The advantage is thus gained of furnishing natural and 
artificial swarms with empty wax-combs enough for half their hives. In the South there 
are no empty wax-cofabs, as it is not necessary for the bee to provide for a winter season 
destitute of food, nor can she foresee periods of great drought. Here it is where the bee 
may be said to live altogether from hand to mouth, that is, from the supply which it daily 
gathers out of the abundant richness of Nature, without fecling the necessity of providing 
for a rainy day. While not so much dependent here on its supplies deposited in the hive 
as in other countries, itis also capable of enduring hunger for an almost incredibly long 
period. Instead of supplying swarms with whole wax-combs, bee-keepers of the South must, 
therefore, be satisfied to furnish them with the narrow pieces of comb above mentioned to 
start with. These pieces must be made to adhere to the lower side of the comb-holders. 
If there are not wax-combs enough to affix to all the comb-holders, then every second or 
third comb-holder should receive one of them, beginning with the second holder and leaving 
the first empty. Such comb-holders as receive no pieces of wax-comb should be freely and 
smoothly rubbed on their lower side with wax to lead the bees to attach their combs to 
them, thus diverting them from attempting to build their cells across the comb-holders, 
which would prevent the combs from being taken out. In order the better to attach these 
pieces, they may first be dipped in wax heated on a plate, after which they should be quickly 
transferred to the holders and pressed upon them. Combs of pure wax may be bent round 
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and gently pressed on the holders that are heated. They may also be fastened upon them 
by means of putty. y poh ithe 

In poor localities the capacity of a hive should not exceed 2,000 or 2,500; while in richer 
ones it may reach to from 3,000 to 4,000 cubic feet. The number is ascertained by multi- 
plying together the height, length, and breadth inside. Thus, the capacity of a hive 24 
inches high, 14 long, and 10 wide, would be 3,360 cubic feet. 

All hives of one and the same stand should be of a uniform width in the inside, say from 
9-94 or 10 inches, for even a difference of $ of an inch prevents the exchange, transposition, 
or transfer of the combs, which constitutes one of the main points of the Dzierzon method. 
If the comb-holders be longer than 10 inches, being but } of an inch thick in the middle, 
they will bend from the weight of the honeycombs, and thus become liable to slide at both 
ends from their supports, causing much damage by their fall. 

To prevent the bees from at once entering the upper room and commencing their work 3 
to force them, for instance, first to fill up the middle and lower rooms of the upright hive, 
and to place their brood-nest there, the comb-holders should have a cover. For this pur- 
pose select thin boards which can be easily split into about the thickness of the lower part 
of a shingle. Their width may vary from 3-9 inches, and their length the width of the 
hive, so that they can be put on lengthwise or crosswise, as the room to be covered may 
require. It is not necessary to join them accurately to each other; when of sufficient width 
they may be laid one over the other, leaving in part a hollow space between them and the 
comb-holders, which may thus make it more convenient for the bees to pass from one space 
to another. All hives, modern or old-fashioned, should be provided with a special honey- 
room, filled out with tow, rags, hay, straw, or similar material. This is to be removed 
when the lower brood-room has been nearly filled up. The honey-room itself should be 
one-quarter or one-third of the total room of the hive, and always placed in the upper part 
of the hive, as the bees will begin too late to carry in honey at the sides or below. The 
queen will not go up through the small epening—which is about one inch wide and extends 
the whole length of the hive, sometimes on both sides, through the upper layer of honey— 
to form her brood-nest. On this account both the honey and wax there deposited always 
remain clear and pure, much better in appearance for the table than that which is deposited 
in former brood-cells. 

No bee-hive, of whatever construction, should have its fly-hole quite at the bottom, as 
wax-combs will occasionally break down, obstructing the opening and thus preventing the 
bees from flying in and out, so greatly increasing their anxiety and heat when thus im- 
prisoned that the colony will often perish. Hives of a considerable height must be provided 
with two fly-holes, the one at the bottom, and the other above the centre. When most 
honey is collected both holes should be kept open, but at other times the one around which 
the bees are most busy will be sufficient. 

Hives of glass are also used. Though they offer no greater utility than wooden ones, and 
though the thorough bee-master prefers an immediate intercourse with his bees to the pro- 
tection by glass, yet these hives are very pleasant to the wealthy and timid, and more so to 
the majority of the ladies. When President of the Bee-keepers’ Association of Silesia, in 
Germany, the writer, besides other hives, had always glass hives in store, in order to satisfy 
the frequent applications for them. One kind was cylinder-shaped, and made altogether 
of glass, while another was quadrangular, the four sides having glass panes, with their 
edges set in a wooden frame like a lantern. They had to be protected, however, both from 
the rays of the sun and the cold by being surrounded with wooden cases, and even then 
they proved to be too cold and too wet for that country, while in this country there is no 
fear of their being so, the case itself being rather a protection against the rays of the sun. 
By stuffing tow, cotton, or rags between the glass hive and its casing the influence of ex- 
treme heat and cold may be modified, thus preventing the sweating of the inner side of the 
panes in winter. Glass panes between the door and the bees, each pane as high as the door, 
are beautiful in appearance, and quite harmless to the bees in wooden hives. This arrange- 
ment also affords the timid a good opportunity of carefully watching and observing the 
bees at work. As to what is said of bees pasting over the glass with glue, this can only be 
done where there is but a small window of the size of a hand. 

The advantages which the Dzierzon hive and a practical knowledge of his method affords 
have seemed to justify dwelling at length and particularly upon this part of the subject. 
This is due to the man with whom the writer co-operated for years in this branch of indus- 
try, and whose rescarches and discoveries have been verified by the light of science, con- 
firmed by the results of experience, and acknowledged by all who first assailed his theory 
with unbounded violence. It came out of the conflict triumphantly, and is now recognized 
over all Europe as the standard of practical and scientific bee-culture.. 

In advocating the Dzierzon hive, it has been felt to be a duty to make this standard of a 
rational bee-raising known as widely as possible. 

The omission to mention in the course of this article the good points of other hives was 
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not from a want of attention to then but because the Dzierzon hive combines all the good 
points of a useful hive, and from a conviction it will contribute largely to the general pro- 
motion of bee-culture to urge a uniform adoption of his method and hive. 

For this purpose, and as fully believing in the ultimate success of this system, the writer 
mentions with gratification the fact that he has already received a great number of applica- 
tions from all parts of the country for printed instructions and models of the Dzierzon hive. 
And as still further evincing the interest among the bee-keepers in the adoption of this hive, 
it may also be stated that frequent requests have been made to send these hives to different 
sections of the country, a request the more readily complied with on account of a knowledge, 
by experience, of the difficulty of constructing a hive, even though the most detailed 
description is furnished. Especially is this the case with beginners. Either models or spe- 
cimens of the following hives have therefore been sent to applicants : 

1. The simple hive. 2. The double hive, lying or standing. 3. A painted window hive, 
with two side doors and glass panes behind them. 4. The same, unpainted and without 
glass. 5. A four-sided glass hive. 6. A hive of one thousand cubic feet, for keeping queens 
on hand. All these hives are of course provided with comb-holders, and a specimen of the 
queen cage (fig. 3) is likewise added. : 

Position or aspect of the hives.—The question in which direction the bees should be made to 
fly out, or the fly-holes be turned, is of no great importance. The bee-keeper may be wholly 
guided by the convenience of the situation of his garden. A southern slope, with the 
refreshing breezes affording coolness to the hives, and hill-sides or mountain ranges in the 
North giving shelter from the north winds, is a very proper location. So, too, a close board 
wall on the north side will prove very efficient in keeping off such winds. A warm sun- 
shine, after a fresh fall of snow, will often induce the bees to leave their hive. As their 
eyes become dazzled thousands fall to the snow and perish. ‘To prevent this, a thick layer 
of ashes or straw should be strewn in front of the hives. To close the fly-hole would but 
make the evil greater, as the bees, from heat and anxiety, will be likely to kill each other. 

Taking out honey.—The time of taking out honey, orif it should be wanted in unfavorable 
years, of cutting off the empty wax, is different in different countries. In those which have 
a climate like that of Germany, about fifty degrees of northern latitude, it is best to wait 
until spring, to see whether any and how much honey has been left from winter. In this 
section of country, (Texas,) however, no store of honey is required for any season of the 
year. It would even be risking it, on account of thieves and other accidents, to leave much 
honey in the hives, as our periods of want (so great that no European hive could endure it) 
cannot be anticipated. In this case it is hardly advisable to feed them, even though there 
may be a supply of honey, for should the drought continue, the bees, if not roused from 
this state of want and a life of lethargy, may thus drag their lives on for months; but if 
stirred up by being fed they awake to a greater activity, consume a great deal, and become 
expensive; or, if fed only occasionally or not enough, they become still more depressed and 
perish. The supply of honey which remains from the fall, no matter whether 15, 20, or 
50 pounds, is always used by the bees for raising their young. If a great drought occurs, 
honey and labor will have been expended in vain, as all hives will appear equally weak in 
the fall, but in case of a rain they rapidly recover. In the South, therefore, the honey is 
taken out as soon as the hives have been filled, a little only being left. Taking the honey 
before hives are filled is not relished by the bees. Many years honey is taken out two or 
three times, for the meagre seasons are often followed by those of abundance. In Northern 
localities it is only in the most favorable summers that honey is gathered in the little boxes 
attached to the outside of the hive, for it is not advisable to cut the honey at the top of the 
hives a second time, because the bees might neglect to fill up the space, and the hive thus 
become too cold in winter, especially if it is not of the Dzierzon construction. 

Feeding of bees.—This is an important and diversified subject. Bees, if it can be avoided, 
should not be fed at all. ~ This rule rhay be carried out in the South, there being a short 
time only when the nourishment ceases to feed during the drought—the commencement 
and duration of which is altogether uncertain—is, as already mentioned, of doubtful suc- 
cess, and it is even done at a risk. Should a hive here, in an ordinary season, become so 
weak that it is doubtful whether it will sustain itself until the appearance of future food, it 
should be furnished with a few combs of brood, eggs or honey, as needed. A very weak 
colony, of the size of the head of a child, will stand the want a much longer time here 
(Texas) than in the cold winter of the North, where every colony, even with plentiful food, 
must perish, unless it can generate its own warmth by its numbers, especially if, as a swarm, 
it has young, fresh, and therefore colder wax-combs. In the North, therefore, populous 
hives should principally be raised, which by little attention is not very difficult in that 
section of country, usually having more uniformity of climate, and consequently more cer- 
tainty in the production of food. Weak hives are always troublesome, often perishing even 
in the spring from cold, hunger or from attacks by robbers. Weak swarms should always 
be united with others into one colony ; and if such a colony still remains in a weak condi- 
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tion, or if the summer proves unfavorable, so that some of the hives cannot collect suffi- 
cient food, two or three such colonies should be united in the fall, about the close of Sep- 
tember——a period at which most of the honey is gathered with us. The whole number of 
bees in those two or three united colonies will consume little more than each would have 
required when separate, and the remainder of honey taken from the two broken-up hives 
furnishes sufficient supply for the union of three. The elder queens should be driven out, 
in order to save the young queen and to keep her from any injury in the struggle that would 
otherwise ensue. To prevent the bees from attacking each other too violently when the 
union takes place, it is advisable to spatter both colonies with a little rarefied honey mixed 
with a few drops of spirits. If the colonies that are to be united are housed in straw hives, 
they may be placed during the night one above the other, after first removing the cover from 
the lower one. The odor will thus ascend from the lower hive into the upper one, imbuing 
both colonies with one and the same smell, by which they recognize each other and associate 
together. 

But when a bee-keeper, instead of diminishing the number of his hives by a union, desires 
to carry them as they are through the winter, and has not a sufficient supply of honey to 
hang in the hive, covered without adding water, or to place it above the setting place of the 
bees, (to put it on the bottom is not advisable,) he should never use honey with the purity 
of which he is not fully acquainted, otherwise he will most likely create rotten-brood among 
his bees. This disease originates from the use of honey unfit for raisimg young bees. It is 
true, some colonies might be saved by transferring them into new hives and feeding them 
with pure honey, in case there is a supply abroad in the fields; besides, the new hive should 
at once be put aside and the pure honey taken out; but as the cure is difficult, especially 
if the case frequently occurs, it is best not to attempt any further remedy than to break up 
the infected hive and destroy the bees by sulphur. 

Feeding bees with a decoction of pears or molasses, though it has not always proved inju- 
rious, is not to be recommended, nor has it proved satisfactory to place undissolved sugar- 
candy for this purpose above the brood-nest. In years of distress good honey is too expen- 
sive to be used as food for bees. But if so used, when clarified and separated from the wax, 
it must be mixed with water—two-thirds of honey to one-third of water, mixed by boiling, 
and given lukewarm to the bees. Next to honey, the best healthy and cheap food is sugar ; 
one part dissolved in one part of water, and boiled together until the solution becomes thick 
and ropy. It is given to the bees before it is cooled off. In all hives with a cover and 
bung-hole, the earthy feeding plate should be placed on the cover afte: removing the bung. 
The bees are attracted by the smell, and may at first be stimulated by a few drops of food 
poured in; they thus ascend through the bung in the feeding plate, the middle of which 
has an opening in the shape of a cylindric chimney. This chimney, however, does not 
extend as high as the edge of the plate, so that the bees may pass in and out under the shelter 
of the plate-cover without being troubled by other bees in the feeding plate, measuring from 
two to three quarts. The liquid food contained in this or any other feeding vessel should 
be covered with stalks of straw, thin shavings, or very thin pieces of board, having little 
holes or crevices in the middle, to prevent the bees from drowning. The other feeding vessels, 
besides this plate, which is of the best earthenware, may be of wood, as they keep the 
food warm for a longer time. They usually consist of troughs five inches long and three 
wide. ‘There is, however, some trouble and loss of time in repeatedly bringing and arranging 
the feeding troughs in the hive, and it is more convenient to fasten two nails below the fly- 
hole and place the trough on them, with its upper edge reaching the fly-hole; the bees 
should then be induced to approach the fly-hole by inserting a little warm food, breathing 
into the hive, crostini against it, or any other suitable means. Afterwards they will 
come to the fly-hole of their own accord. Let every bee-keeper, however, earnestly bear in 
mind never to feed his bees during daytime, otherwise robbers may be attracted, and his 
own bees may become so. He should not even do it in the feeding plate above mentioned. 
Though the other bees cannot reach the food in this plate except through the hive itself, yet, 
by the loud humming of the feeding bees, they will be too much incited to robbery. Even 
if a bee-keeper has but a single hive, with no other bees near him, he should never feed 
his bees during daylight, because some other bees might still be attracted to his hive. 
The feeding should commence shortly before the dark sets in, the empty vessels being 
taken away carly in the morning. Some feed their bees early in the spring, not from neces- 
sity, but as a matter of speculation, in order to raise many early swarms. This is alogether 
impracticable in countries where the weather is uncertain, and, even if it is quite reliable, 
it may still become enough at the time of swarming, when the queen-cells will be destroyed, 
and the swarming deferred for some months to a period when the larvex will have reached 
again a certain stage of growth. During all this time the bee-keeper is obliged to feed a 
number of bees without profit, so that this forced method, uncertain as it is in its result, 
evidently deserves no recommendation. On the contrary, one hive or several hives, in con- 
sequence of favorable weather, may become populous and apt to swarm; but now unfavora- 
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ble weather sets in. If such hives areliet assisted, they will swarm about four weeks later, 
because the bees, on the weather becoming bad, will destroy the cells of the young queens. 
In this « is best to feed a colony every day with rarefied honey, either to compel it to 
swarm - it to spare the queen-cells. The best way, however, is to make an arti- 
ficial swarm and to feed it in bad weather, while young. — 

Transfer or removal of bees.—it is rather difficult to transfer or remove entire colonies with 
all their combs from hives that are damaged or otherwise unsuitable. All honey and 
brood-combs must be cut out of such hives and introduced into the new one, and, in doing 
this, not only much honey is lost by dropping, but also more than half of the brood. In 
Texas 2 colony was once transferred which, within three days, altogether flew off, taking 
the queen with it and deserting its young brood, though there was at the time such an 
abundance of food in the fields that the colony might, within eight days, have comfortably 
setiled in its new hive. In general the colonies transferred, both natural and artificial 
Swarts, sooner remain in their new hives in bad than in good weather, if it suits them in 
other respects. It is best to drive the queen with as many bees as possible from the hive, 
and, after about twenty days, to cut out all the combs of the old hive. The new hive should 
occapy the place of the old, which may be put up at some distance from it. After the 
twenty days the young bees will all have emerged from their cells, forming a new colony, 
which, if populous enough and it has a young queen, should be put ina new hive, or it may 
be united with some other colony, in the evening, by fumigation and a sprinkling of honey, 
or the bees may be left to themselves to join some other hive after their old habitation has 
been altogether removed. In this union, as in any other, it should, as far as possible, be 
the rule to unite only bees of the same kind or condition—that is, those of a productive 
queen should be united with bees only that also have such a queen, while those of an 
unproductive queen should be united with bees that come from a similar queen, for bees 
from hives of similar condition are best adapted to each other. 

In countries where bees are prevented by the cold of winter from flying out at least for 
two months, it is best to transfer them to a particular standing place. In making this 
change the fiy-holes must be stopped, but they must be opened again after the bees are put up 
in their winter quarters. This removal not only saves food and affords protection from the 
cold, but the risk of the bees being ruined and. the hives stolen is thus also avoided ; as in 
winter they are prevented by torpidity from defending themselves, entire bee-stands might 
in this season be destroyed. It is hardly possible to provide bee-houses sufficiently with 
locks; at all events, it is expensive. In transferring the bees to their winter quarters, the 
following rules should be observed. 

1. The transfer should not take place before the frost has set in—never before 3° R. = 
38°.7 Fahrenheit. ‘ 

2. The winter quarters should be absolutely dark, else the bees will fly from their hive 
without being able to find their way back. 

3. A dry cellar should be chosen, or rooms with covered windows, which allow neither 
the warmth of a stove, nor evaporation from a stable or from cattle. 

The hives may also be placed in barns among hay or straw. If warm weather sets in 
after their transfer, the holes of the cellar, &c., may be opened during the following night 
for the purpose of cooling the stand; for it is always better to keep their standing place a 
few degrees below than above the freezing point; but no particular ventilation is required. 
There are many villages in Germany having a common subterranean place into which 
hives are transferred, watching them and looking after them from time to time. In such 
cases the fly-holes must be made more narrow, so as to protect the bees from mice. To bury 
them in the earth, as above described, without admitting air, forms ise good winter 
quarters, as the bees require still less food. F ‘ 

Purifying tuney and separating from woz.—Put all that has been cut out in a pot, or, if 
much, into a kettle. Heat~it gradually over a gentle fire nearly to the boiling point, (if 
the mass actually boils, there will be impurities in the honey, giving a bitter taste,) and set 
the vessel afterwards in a cool place until the whole is completely cooled off. In the South 
twenty-four hours should be allowed for cooling—at any rate, the whole night—else the 
bitter bee-bread (the pollen) will not adhere to the under side of the wax, but will sink into 
the honey, imparting to it a bitter taste. After it is cooled down, cautiously take off the 
layer of wax at the top, (if wooden vessels are used, it cannot be easily removed unless they 
have been previously wet,) and the remainder is pure honey, obtained without the use of a 
sieve or filtering cloth, and which always keeps well in any vessel. As much honey still 
adheres to this layer of wax, it is therefore boiled once or twice with water, and the sweet 
water thus obtained used for metheglin, soups, hot beer, or vinegar. Finally, the wax is 
again mixed with water and once more boiled; the mass is then poured into a bag and 
strongly pressed. Both the water and wax run through the bag, and what remains in it is 
burnt or thrown away. The wax cools upon the water, and is then ready for sale or home 
consumption. If there be a large quantity of honey, it may also be filtered thro ne 
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baskets or wicker-work, or through a filtcring cloth. This method takes longer than boil- 
ing, and though some fine particles of wax will pass through, yet the honey retains more of 
its aroma and natural flavor than when it is boiled; many persons prefer this od, and 
call the honey so obtained virgin honey. It should be recollected, however, that no force 
or pressure must be used in this way of securing the honey. All that passes not through 
unforced should be treated according to the method first described. 

Preparation of metheglin.—The sweet or honey water obtained from the operation of purify- 
ing or clarifying the honey above mentioned is boiled in a kettle and repeatedly skimmed 
off. The boiling continues until the mass has attained such a consistency as to bear a hen’s 
egg, with its point reaching out of the liquid. If there is not honey water enough, or if 
none at all, the difficulty may be remedied by mixing honey and water, the honey being 
one-fourth to one-third of the weight of the water. After it is sufficiently boiled, cool it off, 
put it into a cask so as to fill it nearly full; then bring the cask into a place of from 10-129 
Reaumur, — 54-599 Fahrenheit, covered with a cloth, and allow it to ferment. After six 
weeks, and in warm countries much sooner, filter it through blotting paper and put it into 
small casks. What remains may be filled into bottles, which are closed, but not tight, 
with a rag, and put away in a cool place. The fermentation also continues in this second 
cask, which is but lightly closed with a bung covered with a cloth. The mass in the cask 
is gradually reduced by fermentation, so that what remained in the bottles can now be 
added. After nine or ten months the metheglin is again put into another cask, with the 
bung driven in tightly and the cask set in some cool place. When completely fermented 
a healthy beverage is obtained, that well bottled air-tight will keep for a long time and 
continually improves. 

Honey wine.—Boil slightly thirty pounds of honey and sixty quarts or fifteen gallons of 
water for two hours, skim and cool it off and treat it like metheglin, except that a nutmeg 
and one ounce of coarsely-ground cinnamon are put into a linen or cotton bag, and inserted 
in the bung hole, and thus kept suspended in order to impart an aromatic flavor to the 
wine. This beverage, similar to the Spanish grape wine, but excelling it in quality, in- 
vigorates the stomach, promotes digestion, purifies the blood, and is very beneficial to the 
chest. 

There is another kind of honey wine, which, by being kept bottled a few years, will equal 
the best Madeira, and form a most delicious beverage, though it is somewhat troublesome 
to prepare it : 

Mix forty pounds of honey with eighty quarts or twenty gallons of running water, put it 
into a clean kettle, gently boil it and skim it. After thirty minutes gradually add five 
pounds of finely-ground chalk, continually stirring the mass. Skim off the tough substance 
which gathers at the top of the kettle until no more of it appears on the surface, then pour 
the mass into a vessel, allowing it to subside and cool, so that the chalk may settle. Let 
the kettle in the meanwhile be thoroughly cleansed of the chalk remaining in it, and the 
mass carefully poured back again into the kettle, with an addition of nine pounds of finely 
pulverized charcoal, and then gently boil the whole for two hours. Put the liquid again 
in a clean vessel to cool off a second time, after which filter it through a pointed bag of felt 
or flannel. After this pour the liquid once more into a kettle and heat it up to the boiling 
point. Then take the whites of thirty-five eggs, mix them with water, stirring the whole 
until a foam appears, and add it gradually to the other mixture. The liquid is perfectly 
clarified by the addition of this foam, which takes off the particles of charcoal that may 
have remained, together with other impurities. 

The chalk removes the acid taste, and the charcoal that of wax. The liquid, after the 
whites of eggs has been added, is gently boiled another hour, allowed to cool down, and 
then filled into a cask having a small space empty about the bung hole, which is lightly 
covered with a piece of linen so as to permit the mass to ferment. The additional treat- 
ment is the same as before given. Clarified in the cask and bottled, this wine will keep for 
~ anage. Cool cellars of from 3-49 Reaumur, = 38-41° Fahrenheit, are, of course, a main 
requisite. The bottles are to be laid in wet sand, on which salt water is occasionally 
poured. Metheglin honey, even when young and not yet possessing much vigor or spirit, 
will make a pleasant beverage mixed with tart, especially red wines. All tart wines, in 
general, can thus be made agreeable and thoroughly improved. 

The question whether the inhabitants of a city can also enjoy the pleasure of keeping 
bees must be answered in the affirmative, and all who doubt it may be convinced by trying 
the experiment. Put the hives, if possible, in the windows of side rooms, attics, or of rooms 
the windows of which look into a garden. The bees will do no injury, and the family or 
neighborhood need not be afraid of the children being stung, for bees in search of their 
food do not care for the thousands of men wandering below. Should some of them be 
blown down by the wind, they are fearful; and the harmless swarms do not settle below, 
but on the gable ends of the house. Besides, there will be no natural swarms, if artificial 
ones are made. The food, it is true, is not so easily accessible for them, if they have to fly 
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off a mile o1 but still it is not beyond their reach. Besides, the flower gardens of a city 
and the trees lining the streets or ornamenting the public places will afford them a good 
deal of ne ent. In confirmation of the above assertion, it may be stated that the bees 


in the hives shown at the Industrial Exhibitions at London, 1851, and at Breslau, 1852, 
were lively, flymg in and out, busily engaged in their work among the throngs of men. 
That they felt quite comfortable is seen in the fact that, by hatching a queen, they made 
preparations for swarming in the latter place. The naturalist especially would be benefitted 
in his observations by keeping bees around his place of residence in the city, since it would 
afford him ample occasion of raising the wonderful veil hanging around the secrets of 
Nature ; be a delight to him to watch the industry of these insects; to hear their pleasing 
hum, and to smell the scent of the fresh honey filling his room with aroma. To keep bees 
around the house would likewise benefit persons sutfvring from diseases of the lungs by 
giving them a chance frequently to inhale the delicious scent emanating in spring through 
the fly-holes from the honey imbued with the sweet odor of flowers. The inhalation of this 
aroma is certainly more agreeable and effectual in such diseases than the promenade in cow- 
stables recommended by physicians. 

In presenting his views to the public, the writer has not so much desired to offer striking 
novelties, often without foundation, as to point out the peculiar features adapted to this 
country not generally known, though simple in their character. And.on the principle that 
food is not for those whose hunger has been stilled, it has been the aim to present informa- 
tion to bee-keepers generally, and especially to beginners, being ready to answer all objec- 
tions and inquiries that may be made. Hoping that this most productive branch of agri- 
culture will receive the general attention of the country, the immediate formation of a 
United States Bee-Keepers’ Society is also earnestly recommended. 


A FEW NOTES UPON THE MORE RECENT DISCOVERIES 
AND IMPROVEMENTS IN PISCICULTURE. 


TRANSLATED AND CONDENSED FROM THE ORIGINAL GERMAN OF DR. FRAAS. 


We select the word pisciculture in preference to either Fish-Propagation or Fish-Breeding, 
because the one means too little, the other too much. Artificial propagation per se may be 
practiced in any fish-pond or stream, the rest being left to Nature. Fish-breeding would 
imply artificial propagation of merely the more valuable descriptions of fish, with a view to 
improve or develop certain qualities, as effected in various domestic animals—the horse, the 
ox, and the sheep. Pisciculture takes a middle course, being the science, firstly, of artificial 
fructification or impregnation of the ova of fishes, and, secondly, their care during, as also 
for some time after, their development, until they can take care of themselves, its object 
being to raise an important article of food for the use of man from sources otherwise worth- 
less. 

Although all that has hitherto been effected in this branch of industry has proved useful, 
practical, and deserving of attention, yet we are far from the realization of the boasts of 
enthusiasts who aim at nothing less than the replenishing of all our lakes and rivers with 
fish, so as to supply our poorer classes with an article of food at once nutritious, plentiful, 
and cheap. : 

It is a well-known fact that the various species of salmon can be easily propagated, not 
only economically, but also in the greatest abundance. The following are some of the most 
esteemed of this class: The trout, Salmo Fario; the bull trout, 8. Salar; the huck, 8. 
Hucho; the sea-trout, 8. Lacustris; the grelse, (query?) S. Umbla; the grayling, Thymullis. 
The pike may also be included. They may be preserved ‘in boxes, wires, or nets in running 
streams during the spring, summer, and autumn months, according to the method described 
in my treatise on the subject,* nothing more being needed than a temperature of 4° to 7° 
Reaumur, — 41° to 48° Fahrenheit. ; 


Carp, tench, barbel, perch, &c., which are propagated during summer, cannot be bred in 
3 
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* Fraas ktinstliche Fischerzeugung, 2 Auflage, Miichen. Liter. artist. Anstalt. 
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such streams, as their ova are too small and numerous to be abl be lool after or 
cleanscd separately, besides which they require a higher degree of temperature, § 
to 20° Reaumur, — 45° to 65° Fahrenheit, which is only to be found in thes ng v 
of fish-ponds and of a few rivers, where they multiply in extraordinary numbers, without 
any artificial aid. _ ’ ana: ’ 

It has, however, been, sufficiently proved by embryologists, as well as pisciculturists, that 
these kinds of fish can be propagated easily if the impregnated ova be placed in water of the 
required temperature where they can attach themselves to the different aquatic plants or — 
stones. At the expiration of eight days the ova are hatched, and the young fry are not 
injured by the fungous growth of the decaying ova, being separated from each other at 
great distances, and the process of hatching occupying so short a time. 

Suffice it to say that the salmon species can be propagated with great certainty in vast 
numbers, at least two-thirds of the ova arriving at maturity; and when it is considered that 
these are esteemed among the most highly prized of fresh-water fish, we can readily con- 
ceive the great importance of the art of pisciculture. ; 

As fish can be retained in proper receptacles until they are enabled to seek food for 
themselves—a period of from six to eight weeks—one would suppose that they might be 
propagated in unlimited numbers; and such, indeed, would be the case were it not for the 
vicissitudes to which the young fry are exposed. It has been the chief aim of the art, of late, 
to remove these. We will suppose a fish-breeder to possess some 6,000 of the salmon 
species, say six weeks old, ina box. They float already in the water; the yolk membrane, 
or umbilical chord, has entirely disappeared, and they dart after filaments of pounded meat 
or fish. 

A whitish stripe on a black back marks the trout; a reddish hue the Rhine salmon; light 
blue, with dark spots on the sides, the red charr; if still lighter blue appear, pike; and 
yellowish, grayling. He now transfers them to a larger piece of water; to a cool trout 
stream, or a small lake through which such a stream flows. The stream overflows the 
upper edge of the box, most of the young fry cower frightened to the bottom; one by one 
they effect their escape; they are carried away by the current, but, always turning towards 
the shore, they at last succeed in reaching it, if they have not already found shelter under 
a stone, a leaf, or some aquatic plant. Under this shelter all remain quiet. They continue 
to hide themselves more and more, till, at the expiration of a few days, out of the many 
thousands, only here and there a trace is to be found. Now come the trials of the young 
brood, and now the most difficult part for the breeder. All descend the stream more or less, 
according to the species. The trout is seen two or three weeks after the transfer basking 
in the shallowest parts of the rivulet, protected against the rapacity of larger fish by the 
shallowness of its resort. Now and then they will swim about; but they are chiefly found 
lying quietly close to the bottom, where they can be caught by the hand. In this state 
they fall an easy prey to the larve of the great ephemeris. Every small fish of the herbiv- 
orous class, particularly the Phoxynus levis and the Golio saxabilis, prove at this time de- 
structive to the fry of the salmon and trout, feeding upon them as upon worms. Fish of prey, 
as the pike and perch, prove still more destructive ; even a single grown trout is capable of 
destroying in one day 10,000 of its own species, if it can only catch them, which it cer- 
tainly will do if the young fry are carelessly placed in the water without observing certain 
rules. ‘The only protection, as incidentally said, is shallow water ; therefore trout only fre- 
quent.deep water when they are strong enough to dart suddenly from it to their places of 
refuge when pursued. Trout seldom leave their breeding places; they have their favorite 
haunts, to which, if driven away, they will always return. 

This, however, is not the case with the salmon. They descend the rivulets and larger 
streams to the lakes. If obstructed, for instance, by wire snares, they congregate together, 
seek to escape, but not succeeding, emaciate, pine away, and many die, spite of every care. 

The French pisciculturists committed a graye error in mixing, indiscriminately, the fry 
of the herbivorous with those of the carnivorous species, intending the former to serve as 
food, for the latter, for the temperature at which the latter were hatched would not mature 
the ova of the former ; consequently grown specimens of the herbivorous were placed among 
them to serve as food, but being large in size they devoured the fry they were intended to . 
feed. If pisciculture do not also include protection against the wholesale destruction of the 
fry, the result will not compensate the labor bestowed upon it. Careful protection of the 
breeding waters alone would lead to the same results as artificial breeding, excepting in the 
transplanting of new species. There are methods of obviating these adverse circumstances. 
Even a description of stable feeding, if I may be allowed the expression, may be practiced 
with advantage. Even the immediate transplanting of small fry into waters swarming 
with their enemies may be effected without loss, if only needful precautions be taken. As 
little as it would occur to a cattle breeder to drive a foal or a calf into the open prairie, 
immediately after weaning, to seek its own food unprotected, so little should the piscicul- 
turist leave the young fry to shift for itself after artificial impregnation and hatching. 
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to illustrate two methods of raising fish artificially: 

na channel that had been dry. Tt was about three feet wide, the 
. The current had a velocity of about six feet per second in the 

at the Fides much less, as these were coated with cresses and other water plants. 

Here and ,there were holes of from two to two and a half feet deep i in the pebbly bottom. 


a 


After placing the breeding box in the stream, with fry of about six weeks old, they disap- , 


d among the plants within forty-cight hours. In order to distribute 2, (00 fish’ accord- 
to their “habits, it requires a canal of at least a mile and a Half (English) i in length. 
h one will take up its own haunt to which it will always return. 

2d. Some trout were kept in separate stone receptacles, through which a stream of spring 
water flowed continually. At the expiration of a year I found them two inches and a half 
long, although they had never been fed, nor could I discover by what means they existed 
even in the spring itself. But as it isa well ascertained fact they do not feed on water, but 
live upon other fish, either living or dead, larve, insects, worms, bacillaria and dia .tomea 
of the mud, infusoria and molluscs, and but rarely on the ‘decomposing parts of plants, it is 
evident that a very large number of fish in a given space can only be kept alive by artificial 
food; and here we will remark that all our waters contain more food in proportion to the 
fish that are in them, which can be proved from the well authenticated fact that in times 
past they contained larger quantities than now. 

The larger species of salmon are easier to rear, even in a smaller space, than trout. The 
Salmo umbla, the most esteemed fresh water fish of Europe, is found only in the lakes of 
the Alps, and then only seldom, excepting a few localities.. It spawns during the months 
of December and January, (and is to be caught easily at that time,) it doing so at fixed 
places having a pebbly bottom, where springs gush up from the earth. At all other times 
it is Gifficult to catch. The hatching of the impregnated ova is easily accomplished. The 
young fry are placed in small ponds with gravelly bottoms, with a moderate supply of 
spring water having a temperature of 5° to 8° Reaumur, = 430 to 50° Fahrenheit. Here 
they live together in shoals. So they remain, only rising to a small distance trom the bot- 
tom when they are from four to six weeks old, ascending towards the spring, as fresh cold 
water is essential to their existence. Here they find their nourishment without difficulty. 
It is only after a period of three to four years that they are bold enough to attack minnows 
and other small, harmless fish. Their first and most favorite food is their own spawn, and 
the small fry of their own species. It is a fortunate circumstance that during the spawning 
season fish lose their appetite. Another protection to the ova is, that they are mostly 
deposited among large, sharp-edged stones. 

In artificial breeding ponds young salmon are easily fed upon the tender spawn of carp or 


tench, pounded white fish or horse flesh, &c. In large lakes they find sufficient food 


naturally. 


It is, therefore, to be remarked, that for the successful rearing of salmon three things are~ 


necessary : 

Ist. A clear, cold, running stream; temperature from 5° to 7° and even 8° Reaumur, 
(48-48°, even 50° Fahrenheit.) 

‘2d. The draining of the canal or pond, in order to clear it effectually of other fish. 

3d. For trout, large space, according to the number, canals of at least a mile and a half 
in length. 

It would form a most important point for every government to enact laws prohibiting 
the taking of fish during the spawning season, excepting for the purpose of artificial propa- 
gation. France takes the lead of all other European goverments in further to the 
utmost this branch of domestic economy; after her the various Agricultural Societies of 
Bavaria, and in England private individual enterprise. 

The French government appropriated 100,000 francs towards founding an establishment 
at Himingue; besides which there are others, chiefly one at Versailles, near Paris. It 
caused the works of Monsieur Coste, the embryologist and icthyologist, to be printed and 
circulated ; it distributed decorations amongst competitors, and sent out travellers over 
Europe to collect ova. 

In Bavaria the Agricultural Society established various stations, all connected with the 
Central establishment at Munich. There is one for the lake salmon at Standach, on the 
Chiem See ; another for all species of salmon at Augsburg ; another at Landsbut, under the 
care of Dr. Wimmer, for the Salmo Aucho or huck, and other kinds; another at Schleissheim 
for summer-spawning fishes, making use of the water of the Wurm ; another in Lower Fran- 
conia, under the charge of Major List. The fishermen in charge of these establishments, as 
also the author of these Notes, visit the different stations for interchange of information and 
experience. 

The ova are sent from the Central Station at Munich as far as Warsaw, Konigsberg, 
Mecklenburg, BRhenish Prussia, Gallicia, Hungary, and Carinthia, and people wishing to be 
instructed in the art come from all parts of Germany, even from Hanover, the cradle of the 
original discovery. 


it 
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The gentleman in charge of the establishment at Munich, who forme 
Agricultural Association, now conducts the same on his own accou: 
the year from October, 1855, to October, 1856, he forwarded over 
It may be here remarked that the ova of salmon are large—often as larg 
not so numerous as in other fish. It would, therefore, be improper to speak of 
millions, excepting the single instance of the large Rhine salmon, (Salmo Sal: 
caught in very great numbers. We can only speak of millions of ova when referring to 
small roe of summer-spawning fishes; for instance, a middling sized carp may cont 
150,000; but of these the number of really hatched ova can only be guessed at, not counte 

Among the important facts ascertained last year the most important one is, that the 
three years old trout and salmon trout are themselves fruitful, having both milt and roe 
perfectly developed. Those that have been artificially fed have increased greatly in bulk 
and weight, more so than if they had been left in their normal state. . 

An experiient was made to rear the fry of trout in narrow spaces with artificial food, 
but it did not succeed. They strive to live separate, and die in quantities when compe ; 
to congregate together. The same happened with lake salmon. Graylings and the Huck, 
Salmo Hucho, require still larger space, together with a very rapid current; but with the 
Salmo Umbla we succeeded. With pike and tench the success was still more , ae 
They must, however, be separated from each other, and the water needs to be of a higher ~ 
temperature. 

The science of Pisciculture having been proved to be both practicable and profitable, 
establishments are being formed all over the country. One of the chief subjects yet to be 
studied is the habits of each individual species, both in its natural and artificial states. 
Another subject for inquiry will be the cost of materials to be given as food, as upon this, 
in a great measure, will depend the ratio of profit to be derived from the pursuit. 


Monica, October, 1860. ; * + 


Extract of Report of the results of Pisciculture in Bavaria for the year 1855, 1856, derived from 


the Archives of the Agricultural Society of Upper Bavaria. Condensed and translated from the original 
German. 


2 : 


80,920 partly three months’ old fish, partly matured embryos, were distributed. They 
were of the varieties Salmo Umbla, 8. Fario, 8. Salar, 8. Hucho, 8. Lacustris, 8. Trutta, 
and Esoxlucius. Among them were some 8,000 Rhine salmon, from the establishment of " 
Huningue, France.. In exchange we sent to Paris 6,000 embryos of S. hucho, 2,000 of S. 
Umbla. Of the result of t we have learned the following: 3,000 Rhine salmon were 
placed by order of the Directors in the river Wurm, and 2,000 in the Starnberger-See. 
Dr. Stephan placed also a number in some ponds belonging to him, and some in the Amper; 
1,000 were placed in the fish preserves of Prince Charles of Bavaria, and 500 in the Tsar. 
Only Dr. Stephan reports that his fish are in good condition. From the others we could 
ascertain nothing; but it must be remembered that the salmon has migratory habits, and 
returns regularly to his old haunts. * * * The artificial propagation of that most — 
delicious fish, the Salmo Umbla, has prov xtremely easy this year, and that of the trout 

not less so. From various accounts the trout artificially produced, and afterwards transferred 
* to larger waters, have remained for a year in the most perfect condition. On the estate of 
Baron Von Wendland, of Baerenried, in a small newly constructed pond, fed by a trout 
stream, there are now some 500 small thriving trout, bred and reared by himself. Also 
_ about 8,000 in the preserves of his Royal Highness Prince Karl, of Bavaria. Baron Von 

Schaky, of Bruckberg, also procured trout of six inches long during the first year from 
embryo sent him. In the waste-water conduit belonging to the Royal Veterinary College 
where no trace whatever of fish was known to exist, a few of the small fry happened to 
slip in at the hatching season. We examined this diminutive channel also at the expiration 
of a year, and found, with the aid of a very fine-meshed net, over 200 trout from three to four 
inches long that appeared to be well fed. This is a convincing proof how many nutritious 
substances were contained even in this small ditch, measuring some sixty yards long, about 
three to four feet wide, with a depth of at most one foot, as these fish were not artificially fed. 
Besides this, a large number of small trout were caught by children at the yearly cleansi 
of the canal into which the breeding stream empties itself. * * % The lakes of Up 
Bavaria are remarkable also for the Salmo lacustris, var. argentea and 8. Trutta, both o 
which are scarcely inferior to the salmon of the Rhine; the first attaining a weight of 
upwards of 40 pounds. The last-named species is found but rarely in all our lakes. The 
first named is still less frequently met with, and only the Chiem See has a remunerative 
fishery at Maquartstein, on the river Achen. The fishery is royal property, and the fisher- 
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Fishery’’ would become here, as it already has in many places in Germany, a mere matter 
of history, on accov le numerous poachers who kill the fish with the spear. Leaving 
this out of account, still the lake has diminished of date, owing to the fact that most of the 
fish, in their progress up stream, are caught before thes ova have arrived at maturity, and 


_ before they begin to spawn. It would be more desirable if the fishermen would wait till the 


fish had reached shallow water, but then it would also be easier for poachers to spear 
_them. a 2 a 3 3 a a ae 

The District Committee of Upper Bavaria has entertained the proposition of the Depart- 
mental Council to recommend several improvements in various matters, and it is to be 
hoped that by means of artificial propagation, and protected by adequate laws, those Bava- 
rian lakes adapted to the purpose, as also the Chiemsee, may be so stocked and replenished 

s to render ‘‘ Salmon Fishery’’ once more a reality. Some thousands of these species were 

placed in the Wurmsee in the spring. In the year 1856 there ‘were about 10,000 in the 
breeding canal. Instruction was given at Maquartstein, and with the assistance of the 
gamekeeper a depot for Rhine salmon will also be established. The fishermen have been 
examined in the practical knowledge of the fructification and transportation of the Ova. 

An attempt to transport the fry of the Salmo Huchog from the Maine, Rhine, and their 

ibutgages, to the waters of Bavaria, situated in Franconia and the Palatinate, where it 

loes not exist, did not succeed, for the reason that the ova of the fish, when the embryos 
are three to four weeks old, (the age when best adapted for transportation,) are exceedingly 
delicate, the outside skin of the ova being so thin as to rupture with the lightest manipula- 
tion or pressure, a circumstance hitherto unknown to us. In future the removal must take 
place at an earlier period, which is no detriment, as proved by those sent to Paris. 

A renewed attempt to propagate the Lucioperca Sandra by artificial means in the Ammer- 
see did not succeed, although the attempt received the assistance of Baron von Perfall, of 
Graefenberg, Itis almost in vain to hope for success; the ova of this fish being so tender,’ 
their vitality so small, and the maturity of the spawn of such short duration. A’favorable 
result can only be obtained by patient and attentive local investigation. 

The propagation of the Renke succeeded, as also of the transportation of the Blaufellchen 
(little blue skin) from the Bodensee to the Sternbergersee, by means of ova already far 

advanced in the process of hatching. . ; 

Now, although the fact is established, partly through our own experiments as by those 
of physiologists, that the artificial fructification of fishes is a universal, practical, and suc- 
cessful process, yet with certain species it appears to be attended with so many obstacles of 
an economical nature, such as the catching of the female, the short duration of the spawn- 


aS fa 


* ing season, susceptibility to changes of temperature, risk of transportation, &c., &c., that as 


a remunerative pursuit it can scarcely be recommended. On the other hand, other species 
multiply so greatly in their natural state without any care, as the carp and pike ; others 
again, as the Leuciscus, are of so little value as an article of f d, as to render Pisciculture 
superfluous, or, at all events, the trouble of breeding and rearing is not repaid. For these, 
in most cases, artificial impregnation alone will suffice, the remainder being left to Nature. 
It is only with the more valuable species, whose natural increase is inconsiderable when 
compared with other fresh water fishes, that artificial propagation and tending plays a most 
i ant part. 

Pie cc mee during the second year of our experiments has shown us, that not only a 
large number of the superior description of fishes can be bred and reared artificially with 
great ease and at little expense, but also, and this is the main point, that when Jeft to them- 
selves they thrive, increase in bulk, and exist in great numbers in comparatively small 
extent of water. It is justin small spaces that one can form a correct idea of the feasi lity 


of the experiment. 


No doubt remains, after-the late trials of the General Committee of the Agricultural 
Society of Bavaria, as also of the various Piscicultural establishments in France and England,. ~ 


that in artificial propagation, particularly of fish, an exceedingly valuable article for the 
subsistence of man has been developed from comparatively worthless sources. Man has 
thus acquired the power of rendering innocuous many influences detrimental to the increase 
of fish, such as steam-navigation, water-works, and other inventions relating to his own 
industrial progress, and in the science of Pisciculture offers an equivalent to the loss result- 
eae ee of farmers, owners of fisheries, and other friends of this branch of indus- 
have taken up the matter and are prosecuting it with success. The chicf point of the 
mittee—instructive and encouraging to persevere—has been attained, and it reflects no 
4tle honor on our country that she has taken up this branch of industrial economy so 
speedily and made it her own before all other German States. She is, however, ee 
with numerous fishing waters, noble species of fish, and not least, with a people peculiarly 
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. 
adapted to the pursuit. We count in all districts several practical fish-breeders. Nothing 


is wanting but patience (a virtue that appears gradually to mth from amongst us) 


and progress in practice, in order to reap the greatest benefit fro discovery. : 

As Pisciculture may therefore be looked upon as domiciled among us, the following points 
may be regarded as desirable for the future : : 

That each government shall agree to respect the recommendations made last year to 
introduce or more effectually carry out the ordinances regarding the fisheries. To enforce 
the same through the courts of law, and at the same time to move for the support of the 
five following regulations as indispensable: : 

1. Distribution of fishing licenses by the proper authorities, countersigned by the Royal 
officers of Police ; without such licenses no person to be permitted to fish. y - 

2. The establishment of a fixed time of closure at least one month during the spawning 
season of each species of fish, excepting such as it may be desirable to catch for artificial 
propagation during that period. 

3. The establishment of a fixed standard of weight and size, under which no fish may be 
legally exposed for sale. 4 t 

4. Prohibition to catch fish during winter in the old channels of the rivers. 

5. Permission to extirpate all animals destructive to fish. 

The regulations should, however, be so framed as to assimilate with any ordinances already 

romulgated. oi * ° 

; The assistance of the Fishery Club about to be established amongst us should be requested, 
in order to establish the above fundamental principles. The active co-operation of all the 
Upper Provinces of Bavaria, Swabia, Upper Palatinate, and Lower Franconia, should also be 
invited, as with the exception of the Upper Palatinate, (particularly the Bavarian and Bo- 
hemian forests,) the other three Provinces have already their own Centra] Institutions, 
(namely, the Royal Veterinary College here; the licensed town fisherman, Scheufelhut, in 
Augsburg, and Major List, in Wurzburg.) An advance of four hundred florins to Swabia and 
Lower Franconia would greatly facilitate the next undertaking. The District Committee of 
Upper Bavaria has eo agreed to support Pisciculture in the various lakes, particularly 
the Eibsee, with an adequate appropriation. . 

The Committee having concluded to transfer the management of the Fish-breeding estab- 
lishment of the Royal Central Veterinary College to the sole care of Mr. T. B. Kuffer from 
January, 1856, and having fixed a certain tariff for the artificial fry, this, now private, 
establishment deserves support. The stipulated interchange with the French Imperial 
establishments at Huningue and Paris are to be continued. eB bse 

The creation of a separate Establishment at Maquartstein for the propagation of the 
salmon of the Gemsee in the lakes of Upper Bavaria is considered important, as also that 
ef salmon on the Walchensee. The District Committee is requested also to support, in the 
Lstablishments of Upper Bavaria and the Palatinate, the propagation of the Salmo Umbla, 
and the continuation of the experiments with the salmon of the Rhine; also the transfer of 
the Salmo Hucho to the waters of Franconia, and the continuation of the experiments with 
the eva of summer spawning fishes—that of the Amaul—in the waters adapted to that pur- 
pose at Schliessheim, and finally the experiments with artificial rearing and feeding of fish 
artificially propagated. The Commission is enjoined to continue its support, as without per- 
severance in this branch of industry it must fail. The distribution of prizes among success- 
ful competitors is also recommended. 

The Committee is happy to announce the formation of two Fishery Clubs, one at Munich, 
the other at Fischheim, the members of which belonging to the higher classes of society, 
exert all their influence for the advancement of this interesting and important enterprize. 

The General Committee finally promise their co-operation in a work, which at present can 
be conducted with comparatively small outlay with the prospect of great success. 

i DR. FRAAS. 


Extract of Report of T. B. Kuffer, Manager of the Piscicultural Establisnment at Munich, of the 
results during the Spawning Season, 1857-’58, addressed to the General Committee of the Agricul- 
turat Association of Upper Bavaria. 


The Committee, seeing the importance of catching salmon of the Chiemsee, for the purpose 
of procuring spawn, ordered the undersigned to proceed to the lake in the fall of 1856. 
Whilst there he constructed an oaken box to contain the fish, placing it in one of the tribu- 
tary streams of the river Achen, which river the salmon ascend during the spawning season. 
The box was constructed so as to contain breeding pans, in order that in this sheltered spot 
the process of fructification and hatching of the ova might take place undisturbed. The 
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experiment succeeded admirably, and the hatching was accomplished with éomparatively 
small loss. : 

In order to continue the operations commenced by the Agricultural Society I went last 
autumn, at my own expense, to Maquartstein, where I arrived on the 4th October, and 
commenced fishing for salmon, assisted by the fishermen of Feldweis; we caught but few, 
and Isoon ascertained the reason, namely, that the river Achen, near its confluence with 
the Chiemsee, was staked with no less than eighteen nets, in the neighborhood of Gra- 
benstaedt, through which but few fish could pass, and that with great difficulty. Those thas 
had passed, and had been captured at Maquartstein, showed evidences of their violent strus- 
gles to pass upward, in the circular depressions round their bodies. When caught they 
were seldom found fit for the purposes of propagation. These nets were of such illegal di- 
mensions of mesh that fish even of two pounds weight were caught by them. This method 
of fishing is perhaps the very best that can be adopted to extirpate entirely this delicious 
fish. Having caused the removal of these obstructions, the salmon caught subsequently 
were in good condition, apparently just from the lake, and adapted to my purpose. We 
caught in all some thirty fish, which were placed in the repository, and from them I ob- 
tained about 40,000 ova, which I impregnated and placed in the box to hatch. About 
7,000 were kept for depositing in the river Achen; but the embryos not being fully de- 
veloped by the 10th of November, they were left under the charge of a fisherman. The 
remainder of the ova I packed in moss and sent to Munich without damage. Hers 
some of the ova remained till they had attained a more favorable stage for transportation ; 
others were completely hatched, in order to be distributed into the interior. During my 
stay at the Chiemsee the fishermen there evinced an increasing interest in the science of Pisci- 
culture, were very observant of the manner in which I manipulated the fish, as also of ths 
general rules and advantages of my method. 


Extract of the Report of T. B. Kuffer, Manager of the Piscicultural Establishment at Munich, from 
October, 1857, to April, 1858. 


The number of ova ordered amounts to 700,000, that of ova delivered to 360,000, so that 
only about one-half of the orders could be executed. The greatest demand was for the ova of 
the Salmo Umbla ; after these, of the trout, and then of the salmon trout. Exchanges of ova 
with foreign States were effected as agreed upon. 

From France I received Rhine salmon ; from Hanover, Elbe salmon ; against which I ex- 
changed ova of the trout and Salmo Hucho. 

During a period of three years the French had attempted the hatching of the ova of the 
8. Hucho without success ; at last I was invited to superintend the process personally. ‘This 
I did with complete success. The remainder of our ova was distributed over Bavaria, with 
the requisite instructions, drawings of apparatus, and specimens of the breeding pans. 

The design of the breeding box was that of Dr. Wimmer; the directions those of Dr. Fraas’s 
work, ‘‘Anleitung iiber kimnstliche Fischzucht,’’ (An Introduction to artificial Fish-breeding.) 
Most favorable accounts have been received, even from the remotest places, of the arrival of 
the ova in good condition. Experience has proved that packing the ova in damp moss is 
the best method. A most important fact has been discovered reiative to the proper time at which the 
ova are best adapted for transportation—several trials having proved that the period of fourteen 
days, prior to the development or final bursting of the pellicle of the ovum, is the best 
adapted to that purpose, with the exception of the 8. Hucho. The reason is, that at a later 
period the pellicle becomes so thin and tender that it is easily ruptured by the slightest 
manipulation. 

Some ova have greater powers of vitality or endurance than others; for instance, I found 
ova of the salmon which had fallen by accident into some damp moss; in these the de- 
velopment of the ova was nearly completed. 

Although the results of Pisciculture are as yet unimportant, yet it cannot be denied that 
without it the ova of fish exposed for sale in the markets, or otherwise lost or consumed, 
would be entirely lost for breeding purposes. 

We have hitherto occupied ourselves with only the first and less important part of the 
problem, that of production. For the second and most important, the rearing of the fish, we have 
‘as yet done nothing, as we lack the necessary requirements—artificial ponds, &c. Even in 
where a sum of 100,000 francs was annually expended on the establishment at Hiin- 
ingue, they did not succeed until they had constructed artificial ponds, in which to rear the 
young fish. I may finally add that Baron von Washington, in Styria, has commissioned me 
to establish on, two of his estates breeding canals and rearing ponds upon an extensive scale. 
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Extract of the Report of T. B. Kuffer, Manager of the Piscicultural Establishment at Munich, of the 
results during 1858-59, addressed to the Committee of the Agricultaagel Association. 


The most important feature I have to bring to the notice of the committee is the acquisi- 
tion of a piece of property eligibly situated, having running springs of water of suitable tem- 
perature and abundant supply, so as to enable me to prosecute Pisciculture with renewed 
success, and extend the art to the rearing of fish. There are two springs of water, tempera- 
ture six to eight Reaumur. These discharge themselves into two ponds, to which I have 
lately added a third. 

For the development of the ova I constructed a canal eleven feet long by one foot broad, 
in the direction of north and south, into which the ova of the winter spawning were hatched 
with but insignificant loss. A considerable addition to this canal will be rendered necessary 
during the ensuing season, as it must serve for the retreat of the young fry during the first 

ear. * 
: I will now touch upon the subject of winter spawning, under three separate heads : 

ist. I can report nothing regarding lake salmon, as all the specimens caught were dead. 

2d. The spawn of the smaller species of ‘‘Salmo’’ was hatched successfully in the locality 
above named, with a loss of not more than one-fifth of the ova. I have ascertained by 
actual oeMrinelt the important fact that the ova must not be placed in the immediate 
vicinity of the spring, but in the canal, where the water, after exposure to atmospheric 
influences, has acquired some property better adapted to the support of life. A large num- 
ler of the ova were sent to various parts after hatching during five weeks with the most satis- 
factory results, as the change of locality and temperature do not appear to have affected the 
young fish. During the season at least 220,000 ova were hatched, one-fifth being of the 
Salmo Umbla, and of the Trout and Salmon trout each two-fifths. In addition to these 
some thousands of a bastard or mule breed were produced from the milt of the Salmo Umbla 
and the roe of the trout. These have thriven remarkably well, have developed themselves 
rapidly, and continue healthy and lively. At one time I suddenly missed large numbers of 
my small family,-and eventually discovered that a water mouse had committed sad havoc 
among them. 

3d. Of the Salmo Hucho I did not succeed in procuring a single living specimen, as the 
fishermen are in the habit of spearing this species. Dr. Wimmer, of Landshut, offered me 
the whole of his stock, consisting of some 8,000 ova. This offer I was compelled to decline, 
as I considered them too far advanced in the process of hatching for safe and successful 
transportation. 


History and Statistics concerning Pisciculture in Bavaria, extracted from the publication, ‘‘ Notes on 
Rural Economy,’ published in Bavaria. 


Although great attention has been bestowed on raising and improving the condition and 
quality of domestic animals attached to the habitations of man, there has been an evident 
and blameable neglect in reference to the oviparous tribes, as bees, fish, leeches, silk worms, 
and lastly, poultry. 

‘The possibility of cultivating them to a high degree of perfection has been successfully 
tested by the late introduction of artificial means for the propagation of fish. It is most 
important, however, to ascertain the different sorts of treatment required by the different 
classes, more especially those of the carnivorous order, which are more difficult to rear in 
considerable numbers. 

Artificial fish-breeding dates back to the eighteenth century, when it was first practiced 
by Captain 8. L. Jacobi, an officer in the service of the Duchy of Lippe, who, however, is 
said to have derived his information from an old experienced fisherman who had reduced to 
practice the suggestions of his vocation. It is possible that Jacobi, during his fishing ram- 
bles, availed himself of these to improve his knowledge by personal observation of the 
habits of the trout, which, seeking pebbly bottoms, deposits its spawn in the holes found 
there. The idea of domesticating this desirable fish was, no doubt, effected eventually, and 
the results communicated to the Hanoverian Magazine in 1763, which gives Jacobi the credit 
of being the discoverer. In the following year, 1764, Gleditsch also made a communication 
on the subject to the Academy of Berlin. Naturalists immediately manifested great int est 
in the subject, and published treatises promoting the science of embryology, but doing li tle 
to promote the practical development of it. For a season Jacobi’s discovery, with all its 
interesting facts, was all but forgotten. In the Duchies of Lippe and Coburg alone it con- 
tinued to be practiced without interruption. Besides this we hear little of the art excepting 
its adoption in a few places in France and Scotland from the years 1830 to 1848. 
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Since the year 1848 an improved method was introduced into France by Remy, and sus- 
omg by Quatrefages, of Paris, and from thence it found its way to Germany, its birth- 


pace. * 

The Committee on Rural Economy, in Bavaria, order e establishment of an Expevi- 
mental pond in the Veterinary College at Munich, where practical fishermen and amateurs 
were privileged to receive the instruction essential to the success of the business. The same 
association founded other Experimental Schools in aid of the cause, and in course of time 
fishery clubs were institated, and the experiments and their results were published for the 
information of the public. Prizes were also distributed among successful competitors; in 
short, all laudable efforts were made to cherish and extend this interesting branch of Rural 
Economy in Bavaria. 

In France great attention has been bestowed on the subject, and the Coste plan acted 
upon, without, however, realizing the extravagant hopes of its friends. In the oldest si 
lishment at Munich the same results have been experien@ed. The system of raising fish in 
vast numbers has been abandoned, and the method of liberating the young fry, after the 
disappearance of the abdominal chord, has been successfully substituted. - 

It is 4 matter of regret that so much ignorance exists in regard to the raising of fish to 
advantage. One great reason of failure is the want of requisite knowledge in regard to the 
quality of food given to be consumed. Experiments have proved that barely per cent. 
of young fish can be reared from ova. They seem to thrive, and usually can be kept at 
least two or three months after they part with the membrane; but, after that, all the food 
that can be given, and which they seem to devour so voraciously, is found to be by no 
means equal in its effect as that procured naturally, and it is the province of the icthyolo- 
gist to discover the best sort of food, if any be required ; but unfortunately, so far, we have 
only been favored with their sanction to the discoveries made by practical men. Although 
it is certain that a great number of the fish artificially reared live after being set at liberty, 
yet it is equally certain that a still larger number die, and that the survivors do not repay 
the cost and trouble incurred. It is, therefore, natural that we should fall back upon the 
original scheme of raising fish artificially in inclosed spaces, and a system of ponds and 
streams can certainly be constructed to this end. It is also absolutely necessary to let the 
water be drained off, if only for a short time, in order to destroy the natural enemies of the 
fish. At least a year previous to the introduction of the fish into the ponds or streams, it 
will be necessary to plant them with water-plants for their nourishment and protecticn. 
These plants harbor myriads of the ova and larve of insects, molluscs, &., all of them 
forming the natural food of fish. From experiments made, the best sort of artificial food 
for the one year old fry consists of blood, liver, fish roe, and pounded fish. With such 
food about thirty pounds of trout were raised during three years in a pond of only two hun- 
dred feet superficial area. < 

In adopting these suggestions for the use of those desirous of entering into the enterprise, 
we look forward to some good practical result; otherwise we can only look for but middling 
success, as past experience has abundantly shown. 

We subjoin a catalogue, showing all the elements for artificial fish-breeding, originating 
with Dr. Fraas, but improved by Kauffmann. 
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INSECTS INJURIOUS 10 VEGETATION. 


BY P. R. UHLER, BALTIMORE, MD. 


During some years particular sections of our country are visited by certain species of 
insects, and whole crops of the most valuable productions of the soil are consumed or ren- 
dered worthless. Millions of dollars worth of the fruits of vegetable life are annually sacri- 
ficed by insects. Their ravages upon our field crops, fruits, garden products and forest 
trees have been remarked in all parts of the country, and numerous and loud are the com- 
plaints continually made against them, and every returning season seems to add to the 
number of hurtful species. ‘ 

Before the appearance of Dr. Harris’s work in 1841 almost nothing had been done in this 
department. A few small papers, scattered through the various agricultural and other 
periodicals, had appeared, but no full and satisfactory history of our common predatory 
insects had been given, and no extended work upon the subject had been published. This 
volume, entitled ‘‘ A Treatise upon some of the Insects of New England which are injurious 
to Vegetation,’’ contains descriptions and as far as was possible the complete history of a 
large number of the species of insects which were known at that time to be destructive 
to vegetation in New England. Dr. Harris had previously written separate articles upon 
various hurtful species which had come under his observation, but in the work just noticed 
he has embodied all that he had previously written, and added such new facts as had been 
elicited up to that time. The book recommends itself to the consideration of the agricul- 
tural reader as the best which has appeared upon the subjects of which it treats, and it is 
one of the first which is usually placed in the hands of the student who wishes to become 
conversant with the Entomology of this country. Its nice discrimination and precise accu- 
racy reflect the highest credit upon the untiring energy of the man who wrote it, and its 
publication does honor to the State under whose patronage it was published. 

In 1852 another edition was issued, still more complete and useful, both by increase and 
further revision.** 

It is not intended to record in this place the writings of all the other eminent men who 
have distinguished themselves in the department of Entomology, excepting the illustrious 
Say. Their attention was mostly directed to the philosophic or descriptive portion of the 
science, and they have enriched and embellished it to the utmost of their abilities. Our 
attention must rather be directed to that practical portion which addresses itself more imme- 
diately to the physical necessities of man. 


INSECTS INJURIOUS TO FRUIT TREES. 


I. PEAR. 


Doubtless many insects will yet be found destructive to the Pear, but until now very few 
have been noticed, and most of them will also be found upon the Apple. 

1. A species of Coceus (Bark-louse) has been noticed by Dr. Harris to be very abundant 
upon the bark of this tree, but as he had no opportunity of examining living specimens, its 
history remains incomplete. He regards it as similar to a species common upon the aspen 
in Sweden, called Aspidiotus eryptogamus, Dalman. It may be characterized as follows: there 
are two forms, the one about the tenth of an inch long, shaped somewhat like an oyster, 
tapering towards the front, and broad at the posterior extremity, the front surmounted by 
a little oval brownish scale. The other, not more than half the length of the first, is of a 
very long oval shape, or almost four-sided, with the ends rounded, and one extremity is 
also covered by a minute oval dark-colored scale. 


* Another edition of this most excellent work is now passing through the press, which is to be embelli 
with a number of fine colored plates and woodcuts, at lat fulfilling the denies which had been oS pee 
expressed in behalf of a still more extended field of usefulness for it. 

{It should be remarked that the observations recorded in this paper are chiefly drawn from the works of 
Doctors Harris and Fitch, and such others as seemed of greatest merit. And with these a few only of my own 
observations and experiences are included, not having intended to offer new facts, but rather to bring together 


in a small compass so much of what has been recorded as may seem sufficient to j i 
clearer and less difficult manner, ’ é CaS Been a 
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“These shell-like bodies are clustered together in great numbers, are of a white color 
and membranous texture, and serve as cocoons to shelter the insects while they are under- 
going their transformations. The large ones are the pupa cases, or cocoons of the females, 
beneath which she lays her eggs, and the small ones are the cases of the males. They ditfer 
from the females not only in size and shape, but also in being of a purer white color, and 
in having an elevated ridge passing down the middle. ‘The minute oval dark-colored scales 
on the ends of these white cases are the skins of the lice while they were in the young or 
larva state.’’ P 

The white scales themselves are probably a secretion, which becomes dry and hard by the 
contact of the air, and thus constitutes an important shelter for them. The male undergoes 
his transformations, quits the scale which he formerly inhabited, and flies about—an almost 
imperceptible atom—in quest of the female. The female, after impregnation, deposits her 
eggs beneath the case, which she never quits, after which she dies and shrivels up, thus 
allowing more room for the increasing size of the developing eggs. After exclusion and 
sufficient maturation, the larvae quit the case by the slit-like aperture in the end, and fix 
themselves securely to the bark by means of their sharp, slender beak, and those of them 
which are females remain so attached during the rest oftheir lives. The damage effected 
by these insects is brought about by the continual drain upon the vital resources of the tree 
in having the juices extracted by means of their sharp beaks. When their numbers are 
very great a tree may soon fall a victim to their voracity. Each individual requires a large 
amount of nourishment, and that, too, during a considerable period of time. The leaves of 
a tree attacked by them will soon appear of a sickly yellowish hue, and fall off, and if their 
depredations are not quelled before this time there is but a poor chance left for its recovery. 
I am not aware of any extensive injury having yet been effected by this species, but it 
behooves nurserymen and cultivators of the pear to be on the lookout for it, for when a 
species of this kind becomes fairly seated in an orchard it is exceedingly difficult to eradicate. 

2. Another species of Bark-louse, Lecanium Pyri, Schrank? is stated by Dr. Fitch to 
infect the limbs of the pear tree. (See Trans. N. Y. Agricul. Soc., 1854, p. 809; also, Re- 
port, &c., 1856, p. 105.) ‘‘ It resembles a hemispherical scale, about twenty-hundredths of 
an inch in diameter, of a chestnut-brown color, wrinkled towards the edges, and sometimes 
pitted over with shallow round impressions, such as might be made with the head of a pin. 
They adhere to the bark on the under sides of the limbs, particularly of young trees which 
are growing thriftily.’’ These scales are of the same nature as those noticed in the pre- 
ceding species, and are found to be chiefly females. 

The scale of the dead female shelters the eggs, but in this species there is a cottony secre- 
tion beneath it, amongst which the young lice will be found. Cottony matter increases in 
volume and elevates the scale, allowing the young lice to escape. After leaving the mater- 
nal shelter the young lice scatter over the smooth bark, and fasten themselves securely by 
jnserting their sharp beaks into its substance. At first they are very minute, resembling 
whitish specks, and when placed beneath the lens they are found to have six legs and two 
short antennz, or feelers, projecting like small threads from the head. The length of 
these organs may be about one-fourth of that of the body, and they are clothed with a few 
fine hairs. 

Like most of the insects of this family, the legs of the young developing female.are 
finally lost in the increasing growth of the scale. The scales, when rubbed off or picked 
from the bark, leave a whitish spot, just of the size and outline form of the scale which 
covered it. In all probability these insects conform to the habits of their congeners, laying 
their eggs during the warm weather of summer, and continuing, though in a less rapid 
degree, their development through the rigor of winter, and disclosing the perfect insects in 
the spring. 

ie ee Surfurus is the name of a third species of bark-louse, found parasitic upon the 
limbs of the pear. (See Trans. N. Y., &., 1856, 352, No. 54.) They are ‘little round or 
oval white wax-like blisters on the smooth bark.’’ The history of this species is probably 
not yet completed ; but the characteristics given by Dr. Fitch, of the eggs and location of 
this insect, would lead us to infer that it is similar in nature to the other species, whose 
history is better known. He says: ‘‘ The bark of the limb was covered with an exceedingly 
thin gray film, appearing as though it had been coated over with varnish, which had dried 
and cracked and was peeling off in small irregular flakes, forming a kind of scurf or dandruff 
upon the bark. In places this pellicle was more thick and firm, and elevated into blister- 
like spots of a white color and waxy appearance, of a circular or broad oval form, less than 
one-tenth of an inch in diameter, abruptly drawn out into a little point at one end, which 
point was stained of a pale yellow color, and commonly turned more or less to one side. 
The spots when broken open disclosed a considerable number of exceedingly minute oval 
eggs of a bright purple color and glossy. It is probable that these eggs produce larvae so 
minute as to be invisible to the unassisted eye.’’ Should such be the case, myriads of these 
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minute creatures would spread themselves about upon the bark and commit the most exten- 
sive depredations without our being able to see the cause. The most probable time for 
applying a remedy would seem to be a short time after the young have emerged from the 
egg. ‘This would appear to be the proper time for attacking all the insects of this nature ; 
for when they ‘are young, exposed, and more sensitive to external agencies, any means 
applied that might be used extensively enough and with great care to leave no fissures un- 
touched, would be much more efficient than when the dry, hard scale covers the female or 
protects the young. Possibly the early part of autumn would be the best time for applying 
any remedies which might be suggested, as that would probably be the time when the 
summer brood is hatched and passes from the maternal shelter. 

Nature has provided a parasite for most of these species, and thereby displays a wonderful 
provision for keeping their numbers in check. These parasites deposit an egg within the 
scale of the female, which produces a very small maggot that feeds upon her substance and 
destroys her life. After completing its transformations it perforates a hole through the dry, 
dead scale, and comes forth a perfect winged insect, capable of reproducing its kind and 
rendering still greater assistance in destroying a larger number of these lice. 

Remepies.—The best remedy wlaich has yet been tried is made by boiling leaf-tobacco in 
strong lye until it is reduced to an impalpable pulp, (which may be effected in a short time.) 
and mixing it with cold-made soft-soap until it appears of the consistence of thin paint. 
This must be applied before the buds have swollen in the spring, and its efficiency will be 
increased by trimming the trees and applying the mixture over the whole of the bark. 
With those species which confine themselves to the limbs, it will be necessary to coat the 
entire surface of those parts, so as to include every crevice and place of shelter likely to be 
occupied by them. A greatly desirable object is attained with this mixture, in the fact of 
its not being readily washed from the tree by the rains. ‘Tar and linseed oil beat together, 
and applied warm with a brush, forms a sort of varnish-like coating which peels off, bringing 
the dead scales with it; this may also be applied before the bursting of the buds takes place. 
To destroy the whole young brood the latter application might be used directly after the fall 
of the leaf. Strong soap-suds applied when the lice are young has proved very efficient in 
some instances; it must be rubbed on profusely with a brush. Potash-water, whitewash, 
dry ashes, and sulphur, have been’ recommended, but not much is yet known concerning 
their efficiency. 

The plum-weevil, Conotrachelus Nenuphar, makes small crescent-shaped incisions in the 
smooth bark of the limbs, wherein will be found small, whitish maggots; but as this species 
does such extensive injury to plum trees, it will be more properly considered under the sub- 
ject of that tree. 

The Pear Chermes, Psylla Pyri, has at length been found in this country; for a number 
of years it had been well known in Europe, and it is probably the case that it has been 
imported from thence. It is a small orange-yellow insect, greenish upon the abdomen and 
about one-tenth of an inch long ; the wings are delicate and semi-transparent, with yellowish 
nervures. It punctures the smaller limbs and twigs with its sharp, slender beak, which 
appears situated near the middle of the body beneath, causing the bark to turn rusty black- 
ish, and by continually drawing the sap, it eventually destroys the tree. In form, it some- 
what resembles the ordinary plant-lice, but the head is relatively much larger, the body 
decreasing in size posteriorly, the legs short angl more robust, and the wings rest obliquely 
upon the abdomen like the roof of a house. It possesses a great facility in leaping, and 
generally lives in small companies of a dozen or more individuals upon the twigs and stems, 
and often upon the leaves. The females are provided with a sharp awl-like instrument at 
their hinder extremity, with which they pierce the buds and leaves, and therein deposit 
their eggs. This operation often gives rise to small swellings or excrescences, which serve 
as indications of places affected by them. Ifa large number of them infest a tree, no matter 
how vigorous it may be, its growth is stopped; no new leaves will appear, and the leaves 
then upon it will curl up and exhibit a diseased appearance. 

; Remepies.— When it is discovered that this insect has begun to appear, a close examina- 
tion of the tree infested by it, followed by a destruction of every individual observed, may 
save the grower a vast deal of after labor and vexation. A small amount of attention and 
labor rightly bestowed at this time will be of greater benefit than a large and severe amount 
of labor would be when they have become fully established. _For this purpose a stiff, dry 
brush may be used to brush the insects off in such a manner as will destroy their lives. 
They are rather tender, and may readily be killed by the bristles of a stiff brush. 

A beetle, Scolytus Pyri, infests the twigs of the Pear and some other fruit trees, causing 
them to die in the middle of summer. It is an elongated cylindrical form, about one-tenth 
of an inch long, deep brown, with the legs and antenne of a paler color. The thorax, or 
that portion of the chest situated immediately behind the head, and to the under side of 
which the legs are attached, is ‘short, very convex and rough in front. The cases which 
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cover the wings are punctured minutely in rows, and slope off very suddenly and obliquely 
behind. The shanks are widened and flattened at the end, beset with a few small teeth on 
the outer edge, and terminate in a short hook. The larva (maggot stage of existence) 
eats its way inward through the alburnum, or sap-wood, into the hardest part of the wood, 
beginning at the root of a bud behind which the egg was placed, following the course of 
the eye of the bud towards the pith, around which it passes, and part of which it also con- 
sumes: in this manner forming, after penetrating through the alburnum, a circular bur- 
row or passage in the heart-wood contiguous to the pith which it surrounds. By this means 
the interior of vessels, or those which convey the ascending sap, are divided, and the circu- 
lation is cut off. This takes place when the increasing heat of the atmosphere, producing a 
greater transpiration from the leaves, renders a large and continual flow of sap necessary to 
supply the evaporation. From this deficiency, or some other unknown cause, the whole 
of the limb above the seat of the insect’s operations suddenly withers and perishes during 
the intense heat of midsummer.’’ At the bottom of its burrow it undergoes its transforma- 
tions, and comes forth from thence a perfect winged insect about the last of June or first of 
July, and probably fecundates and deposits its eggs before the end of August. Professor 
Peck, who was the first to place on record a history of its economy in the Fourth Volume of 
the ‘‘ Massachusetts Agricultura] Repository and Journal,’’ has given a figure and very exact 
account of it. Dr. Harris, in his work upon the Injurious Insects of Massachusetts, has 
included the observations of Professor Peck, and added many interesting -particulars con- 
cerning it. He thinks it will be necessary to examine the pear trees daily during the month 
of June, and watch for the ‘‘ first indication of the disease, lest the remedy should be ap- 
plied too late to prevent the spreading of the insects among other trees.’’ Dr. Fitch states 
that it bores also into the trunk of the tree, and affects other fruit trees in the same manner. 

Remepres.—The one suggested by Professor Peck is, in order to prevent other limbs 
and trees from becoming attacked in the same way, to cut off the blasted limb below from 
the seat of injury, and burn it before the insect makes its escape. It is probable that no 
means could be applied on a sufficiently large and precise scale to effect the absolute eradi- 
cation of these insects after a great number of trees have become infested, and hence the 
means af controlling this serious mischief must be found in methods of prevention rather 
than in attempted cure. Their mode of penetrating the trunk and the small size of the 
holes, together with the branching direction of these burrows, precludes the possibility of 
attacking them at this time with any hope of success. ~ 

In the months of June and July the larva of Celandria Cerasi will be found consuming the 
parenchyma of the leaves, but the veins are left entire. It is a snail-resembling, black, 
slimy slug, of a palish color beneath, and shaped somewhat like a tadpole, the anterior por- 
tion being plump, and tapering rather gradually posteriorly. Several of these filthy-looking 
creatures may frequently be seen on one leaf, and where they are numerous will often en- 
tirely destroy a tree by defoliating it, or rendering the leaves unfit for respiration. Like 
many other insects, they appear to be casual and sometimes local, and in the larva stage 
alone do they cause extensive or important injury. (See Harris, Ins., &c., p. 383, and Fitch, 
N. Y. Trans., 1856, 384.) 

Remepies.—Dr. Harris states that ashes or quicklime, sifted upon the leaves through a 
sieve, will be found effectual in destroying the slugs. : ; 

Areoda lanigera, a thick, oval, yellow beetle, with a green and golden reflection upon its 
polished surface, with the under side clothed with white hair, about nine-tenths of an inch 
in length, is sometimes found eating the leaves in May and June. This insect is local, and 
probably will not be found south of the lower borders of Pennsylvania. As it has not yet 
been said to inflict very extensive injury upon this tree, and as it is more frequently met 
with upon other trees, it may be more properly considered under the head of some other. 
(See Harris, Ins., &c., p. 22, Fitch, N. Y. Trans., &., 1856, 354.) } ; 

Lytta Pyrivora, probably the same with L. fulgifer, Leconte, is said by Dr. Fitch to occur 
upon the leaves of the pear trees in the West. He states that early in June the perfect 
beetle deyours the young fruit. It is about nine-tenths of an inch in length, of a green- 
blue color, not shining, with the legs orange-yellow, excepting the hips, knees, tips of the 
shanks and feet, which are blue-black, the antenne are black. From an experiment insti- 
tuted by Dr. Fitch this species, as is also the case with a number of our species of this 
family, possesses active, vesicating properties. As no insects of this tribe have been found 
doing extensive damage upon fruit trees in this country, no remedies particularly applicable 
to them have been suggested. ‘ 

Some minute species of moths and ‘wasps, yellow-jackets, and hornets will sometimes be 
found feeding upon the fruit, but except the former none of them are likely to effect much 
mischief upon this tree. : : 

Carpocapsa Pomonella, commonly called the Codling Moth, is found ‘feeding upon the 
core and seeds of the pear, causing much of the fruit to wither and fall.” It isin the larva 
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stage ‘a small white worm with a shining black head and neck, and with little smooth 
dots arranged in pairs, each giving forth a fine hair. When they become larger they are 
flesh-colored, with a tawny head and neck.’? When fully grown it is somewhat beyond a 
third of an inch in length, and in summer generally completing its growth in three or four 
weeks, when it gnaws a holo in the fruit and comes out. It then constructs a web of white 
silky threads, usually in seams or beneath the loose bark, and after remaining a few days 
in this state it comes forth a winged moth. The moth expands about three-quarters of an 
inch from tip to tip of the wings. The fore wings are beautifully marked with numerous 
transverse gray and brown irregular wavy bands or stripes, and on the inner hind angle is 
a large oval dark-brown spot, the edges of which are bordered with a brilliant copper color. 
The hind wings are light-yellowish brown with a lustre, like satin. The head and chest, 
or thorax, are brown mingled with gray; the abdomen isa light-yellowish brown. This 
insect has long been found to be a serious nuisance to the grower of Pomes; it does not 
confine itself to the pear, but gratifies itself equally with the fruit of the apple. It is the 
chief cause of that dust which we so often find in apples and pears situated in the core and 
about the seeds. 

Rumepizs.—Where trees are suspected to be infested with these insects, a slight shaking 
of them will cause the fruit to drop. Gusts of wind also, very frequently exhibit the extent 
of mischief which is going on, by causing all infected fruit to drop. Every pear thus in- 
fested should be cleared of the intruder, who should be thrown into the fire or otherwise 
destroyed. As these insects are found in fruit during nearly all periods of the year, the 
only way to reduce their numbers will be by attacking them in this larval stage; the moths 
are too active to be caught extensively, and they generally fly at night. See Kollar, ‘‘ In- 
sects Injurious to Gardeners, Foresters, and Farmers,’’ p. 229. “Also, Harris, Ins., &c., p. 
351, &c.; and Dr. Fitch, Report N. Y. Trans., &c., 1856, 347. 


APPLE. 7 


The Apple tree is, perhaps, oftener subjected to the injurious depredations of insects than 
any other fruit which is commonly cultivated amongst us. Every part, from the extremity 
of the crown to the roots, is particularly open to their attacks. 

Commencing with the root, we find an insect which has been frequently noticed in the 
agricultural publications of some parts of the country, but the little knowledge which had 
been obtained respecting it did not, until recently, allow a decided opinion to be formed ag 
to its peculiar characteristics and means of injury. Its history is now well enough known 
to enable any practiced eye to detect its presence and to apply such remedies as may suggest 
themselves to check or prevent the destruction it can occasion. Dr. Fitch, who was the 
first to mark it with a name, (Pemphigus Pyri,) has given in the New York Trans. Agri- 
cultural Society, 1854, p. 709, a very full account of its appearance and habits. The writer 
has frequently heard of the wooly-winged insects being found in great numbers in some 
sections of the West, but as yet no individuals of this kind have occurred to him near 
Baltimore. It is not to be expected, however, that any part of the country will be entirely 
free from their ravages, and hence it seems still more necessary for the fruit-grower to 
prevent their spreading by resorting to any means which may be effectual against them. 
They are by no means confined to the apple, and therefore may appear in any section of the 
land, even where their presence is least expected. In the young larva state they are of an 
oval form, slightly more robust than some of the plant-lice, and of a pale, dull yellow 
color. The legs short and thick, the hind ones but little longer than the others. The 
antenne, one projecting from each side of the head, are stout, rounded like a cylinder, but 
tapering towards their tips, and each about the length of the fore legs. From the tip of 
the abdomen is projected a white cottony secretion, which is curled and contorted in some 
individuals, its white color enabling it to be more readily seen by the eye. Its length is 
scarcely four-hundredths of an inch. 

The adult winged insect measures about one-fourth of an inch to the tip of the wings, is 
of a black color upon the body, legs, and antenne, these latter organs being about half the 
length of the body. A dense mass of white or bluish-white, cottony down covers the 
head and upper surface of the abdomen. ‘‘The upper wings are transparent and slightly 
smoky, as though fine dust had settled upon them. ‘The veins are black, faintly margined 
with dusky brown. The lower wings are more clear,’’ though not perfectly transparent, 
and they are not clouded with a smoky shade as in the first ones. 

By means of their sharp beaks they puncture the roots and suck the sap. The insertion 
of their beaks into the bark also causes an increased development of the wood in the shape 
of warty-like excrescences, sometimes of considerable size, and frequently surrounding the 
root, produced by the diversion of the sap from its proper channels towards the part in 
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which this irritation occurs. The eggs are doubtless placed there before the end of autumn 

and hatch during the warm weather of the following spring. As is often the case with this 
family of insects, they probably continue to mu't'ply without copulation, until the pro- 
tracted life-inspiring influences of the warm wéather have developed winged individuals, 
which fly forth, and, by placing the impregnated eggs in situations proper for their develop- 
ment, secure the brood for the next season. Others, however, are overtaken by the cold 
weather before the end of their full periodic term of development, and they remain in 
places of security while the severe weather lasts, to begin the remainder of their active life 
when the weather becomes warmer, 

Remepres.—‘‘ When a tree ceases to grow with its usual vigor, and its leaves are of a 
paler and more yellow hue than usual, and no borers in the trunk, or other obvious cause 
of disease can be discovered, the presence of this blight upon its roots may be suspected, and 
the earth should be removed from them sufficiently to ascertain whether excrescences, such 
as have been described, are formed upon them. If discovered, it will be well to clear away 
the earth from around them”’ as much as possible, and pour on strong soap-suds copiously, 
so as to saturate the crevices, and, indeed, a large stiff paint brush might be very efficiently 
used to apply the solution upon the inferior surfaces of the roots, &. ‘‘Itis chiefly in 
nurseries, upon the roots of young trees taken up to be transplanted, that the blight will be 
detected.’’ The roots of all such trees should be dipped in soap-suds, and if the suds alone 
is not sufficient to destroy them at once, a little agitation of the roots, sufficient to wash 
them off, will certainly rid you of a serious pest. Ashes may be freely mingled with the 
soil covering the roots. ‘‘Mr. Downing recommends the mixing of a shovelful of ashes 
with the soil in which such trees are set, which may be as effectual as an immersion of the 
roots in soap-suds. See also Downing’s Horticulturist, vol. iii, p. 394. 

APPLE-TREE Borer, (Saperda Bivittata, Say.)—‘‘ This is one of the worst enemies against 
which our apple trees have to contend. It is much more common everywhere in our own 
country than is generally supposed.’’ - As itis an insect whose original food was probably the 
varietes of thorn, the mountain ash, or the shad bush, its range may be expected to extend as 
far as these trees will be found to exist and flourish. In some parts of Maryland hundreds of 
these insects may be collected in a single day by beating the hedges of thorn, (Crataegus 
cordata,) &c. The people in some sections of country insist that certain districts and places 
are not adapted to, or will not grow the apple. Many persons, also, blame the seasons for 
the premature death of their apple orchards, where, if they had the proper knowledge or 
the necessary amount of activity, they might easily discover the seat of the difficulty and 
apply the remedy, which would finally deliver them from this evil. At this time there is a 
particular section of country in the State of Virginia where the residents express their entire 
inability. to raise this fruit. ~They blame the late frosts, and some of them lay the charge 
upon the extreme cold weather; but in regions of a similar character in New York, and 
other States where the winters and springs are intensely more severe, large quantities of 
apples are raised, and many of them of fine quality. 

The perfect insect is of an umber-brown color, and has two chalk-white stripes upon the 
upper surface ; one behind each antenna, extending to the tips of the wing-cases. The 
head is white, excepting a patch at its base and one behind each eye, where it is of an umber- 
brown ; upon the middle of the face it has a small, round or triangular spot, which is inter- 
sected by a very fine line extending from the mouth, upwards and backwards, to the hind 
edge of the thorax. The antennz and legs are not of so clear a white as the head and 
breast, owing to the ground color being black, and the white hairs not being so densely com- 
pacted together. The eyes are black, and the under surface of the body white. It measures 
from one-half to more than three-fourths of an inch in length, and from rather less to a little 
more than a quarter of an inch in breadth. 

In the worm stage the most fully developed individuals vary in size. ‘They are most 
commonly rather less than-an inch long, and over a quarter of an inch in diameter anteriorly 
at the broadest part. They are of a cylindrical form ; the second segment being bulged, 
and rather broader than the others; the color is a very pale yellow or white, and the con- 
sistence of their bodies is soft and fieshy. The head is chestnut brown, polished and horny, 
with scattered hairs; the upper jaws (mandibles) are deep black, sloped at their tips, which 
are obtusely rounded ; between them appears the labrum or upper lip, of a tawny color, and 
densely clothed with short hairs; the throat is also pale tawny yellow. The feelers (palpi) 
consist of a conical, three-jointed process on the under side of each mandible, and inserted 
upon the lower jaw, (maxilla,) the tip of which slightly projects in the form of a short, 
roundish process at the inner base of the feelers. The feelers of the lower lip (labial palpi) 
are also perceptible, forming a conical two-jointed process, of a chestnut color, inside of each 
lower jaw. The antennz are represented by a small jointed projecting point near the outer 
angle of the head, which is exceedingly minute.’’ Upon the surface numerous brown hairs 
are scattered. ‘The second segment of the body is larger than any of the others, and its 
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upper surface slopes downwards and forwards, and is occupied by a large smooth spot of a 
pale tawny color, the posterior part of which is covered with brown points. Beneath is a 
smaller transverse spot occupied by similar points, but with a band destitute of them run- 
ning across the middle, and on each side isa pale, tawny-yellow spot, also destitute of them. 
The third and fourth segments are shorter than the following ones. On the top of the 
fourth and each of the succeeding segments to the tenth is a transverse wart-like elevation 
divided into two parts a strongly impressed longithdinal line. Along the sides the 
breathing pores form a row of nine brown dots upon the second, fifth, and each of the fol- 
lowing segments, and immediately below these is an elevated longitudinal ridge, which is 
interrupted at the joints. Beneath, upon the middle of each segment, is a corresponding 
wart-like prominence upon the fourth to the tenth segment. These segments are thirteen 
in number. The last one is double, or appears like two segments ; its posterior portion being 
but half as broad as the anterior, into which it is deeply sunk. 

The larva state is said to extend through two or three years. The female deposits her 
eggs im June and July upon the bark at or near the surface of the ground, or occasionally 
higher up or in the axils of the lower limbs. From these a small, white, footless grub, 
with a yellowish head, is hatched, which commences eating its way into the bark until it 
reaches the sap-wood ; it then eats gradually upwards, making a path just the size of its 
body into the sap-wood and bark. When about half grown it commences gnawing through 
the solid wood, continuing to enlarge the diameter of the burrow as its body increases in 
size, and pushing the saw-dust so made downwards and outwards towards the orifice, it 
carries the burrow curvedly backwards until it arrives at the bark. It does not now con- 
tinue to rhine into the bark ; but filling up the burrow at each end, and enlarging the 
cavity, it makes for itself a place to undergo its last transformations, and then quietly awaits 
its change. When fully completed, it pushes back the castings forming its nest, gnaws a 
smooth, round hole through the bark, and comes forth. It then continues upon the tree, 
remaining sluggish and inactive during the day, and prepares to propagate its species. 

Remepiss.—The maggot or grub produces a discoloration as it eatsits way through the 
bark. ‘‘If the outer, dark-colored surface be scraped away with a knife during the last 
of August or forepart of September, so as to expose the clean white bark beneath, as can be 
done withcut injury to the tree, the young worm will be readily detected,’’ and may at once 
be destroyed. It will be discovered by the appearance of a blackish spot, rather larger than 
a grain of wheat, and may be cut out with a knife. 

But when the trees have been neglected, the worms will be found in their burrows, and 
must there be attacked singly. This may seem like an endless work, where large numbers 
of trees have to be gone over, but it is better to take this great pains than to lose an exten- 
sive and valuable orchard. Their presence can now be readily ascertained by loeking at- 
tentively for the litle holes through the bark, out of which fine sawdust-like castings will 
be discovered to proceed. Dr. Fitch suggests that the upper end of the burrow may be 
found by probing with a fine awl above the orifice where the castings are projected, per- 
haps at a distance of three inches; when the burrow is pierced it will be known by the 
easy, deep penetration of the awl, and then an excavation can be made through the bark, 
into which hot water may be poured, which will destroy the worm. The most efficient way 
of avoiding these difficulties, however, is to prevent the beetle from depositing her eggs. 
This may easily. be done by rubbing the bark of the trunk and around the lower limbs with 
soft-soap, or some other alkaline preparation, during the latter part of May. Fora very full 
and complete history of this insect, and the remedies to be employed against it, see Dr. 
Fitch, Trans. N. Y. Agricult.Soc., 1854, p. 715, and 1856, p. 321. 

Appts Bouprestis, (Chrysobothris femorata, Fab.)—Another borer, of an entirely different 
form and appearance in the perfect stage, has been found to commit very serious mischief in 
some sections of the country. The beetle is from one-third to one-half of an inch in length. 
Tt is oblong, rather flattened above, where it is of a brassy blackish color, sometimes a little 
brighter upon the head and thorax, and upon the latter it has a very shallow longitudinal 
impression each side. The whole upper surface appears roughened like shagreen, and upon 
each wing-cover there are two irregular, shallow impressions: the one placed before the 
middle, the other just hehind it; the latter impression being much the largest ; and both of 
them serve to interrupt three fine, elevated, longitudinal lines. Beneath, the color is a bril- 
liant copper, polished upon the edges of the abdominal segments. The antenne are about 
equal to the thorax in length, and after the third joint they appear exteriorly to be finely 
toothed likea saw. Each of the thick front thighs is armed with a short stout tooth; the 
hinder ones are not quite so robust, and all the legs appear rather short. 

The larva is a whitish yellow, footless grub, round and flattened, with its anterior end 
enormously broadened, and having a pair of stout, short jaws of a black color. The perfect 
insect deposits its eggs upon the bark, from which a worm hatches, and bores its way 
through the bark. During the first periods of its young life it bores a broad, shallow exca- 
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vation, just large enough for its passage, along the soft sap-wood immediately beneath the 
bark. When, however, the worm has increased in size and strength, it bores into the more 
solid heart wood, excavating a burrow twice as wide as it is deep. It is in the later part 
of the summer when these larve sink themselves into the hard wood, and they evidently 
do this as a provision for security during the cold of winter, when they become torpid. 
These worms are subject to the attacks of a parasite, which eats out all the soft parts, and 
leaves only the skin untouched : history, however, is not complete enough to allow of 
any probable conjectures respecting the amount of service which it may occasion. 
Remepims.—‘‘ The remedies for destroying this borer must necessarily be much the same 
as those already stated for the common borer or striped’ Saperda. They consist essentially 
of three measures: Ist, coating or impregnating the bark with some substance repulsive to 
the insect ; 2d, destroying the beetle by picking it from the bark with the hands and crush- 
ing it; and 3d, destroying the larva by cutting into and extracting it from its burrow.” 
e former may be done by whitewashing the trunk and large limbs, or rubbing them over 


_ with soft-soap, during the early part of June. The latter method may be adopted when the 


insect is young, before it has penetrated into the solid wood, by noticing the holes from 
which their castings are thrown out. It may be discovered by probing with a fine awl, and 
then the burrow must be cut open and the insect will appear, probably at its upper end. 
This operation should be performed in August or September; and in young trees, where 
the bark is thin and tender, it will be easy to ascertain where the hollow cavity lies, and it 
may then be traced to where the culprit is located. 

APPLE-BARK Louse, (Aspidiotus conchiformis, Gmelin.)—This pernicious insect belongs to 
the same family as the three others before noticed, as doing injury to the pear tree. It is 
a narrow, oblong, slightly-curved, muscle-shaped scale, of a brown color, about one-cighth 
of an inch long, and somewhat resembling a slightly-raised blister. ‘‘ When first hatched 
from the egg the larva is but about half the size of the egg, of an oval form, and a pale 
dull yellow color. Three pairs of legs are perceptible, two placed anteriorly, the others 
posteriorly and distant. It walks about with much life and agility.’’ Dr. Fitch has found 
individual larve hatched as early as the 12th of May, and they ran about actively among 
the eggs, but did not leave the maternal scale. In about two weeks longer the young 
crawl out from beneath the scale and scatter themselves over the bark. 

Remepies.—Many remedies have been spoken of in various agricultural periodicals, and a 
secret remedy, which was hawked about in parts of the West, (an infusion of quassia,) was 
found upon trial to be ineffectual. Lye, potash water, whitewash, dry ashes, and sulphur 
are among the agents which have been recommended to check their ravages. ‘‘A writer in 
the Michigan Farmer (vol. 13, p. 82) gives a favorable account of the effects of tar and lin- 
seed oil beat together, and applied warm with a brush thoroughly before the buds expand 
in the spring. This, when dry, peels off, bringing the dead scales with it. The remedy to 
which Esquire Kimball, of Kenosha, Wisconsin, resorts is probably one of the most efficacious, 
and as convenient as any. He boils leaf tobacco in strong lye till it is reduced to an im- 
palpable pulp, and mixes with it cold-made soft-soap till the mass is about the consistence 
of thin paint, the object being to obtain a preparation that will not be entirely washed from 
the tree by the fi ains that occur, as lye, tobacco water, &c. The fibres of tobacco dif- 
fused through the preparation cause a portion of its strength to remain wherever it is ap- 
plied longer than any application which is wholly soluble in rain water can do.” For a 
more full account of this species see Dr. Fitch, Trans. N. Y. Agricult. Society, 1854, p. 732. 

Prickty Luprosryius, (Leptostylus aculiferus, Say.)—This is a little, stout, long-horned 
beetle, about one-third of an inch in length, of an ash-gray color; the wing-covers behind 
the middle crossed by a-broad white band, at the hind border of which a black streak or 
spot is conspicuous. The thighs are very stout towards their tips, and the shanks, which 
are of a more uniform thickness, have a black band each side of the middle. The thorax 
has an interrupted elevated line on the middle, and two or three elevated lines or promi- 
nenc=8 each side of the middle. The whole upper surface of the wing-covers appears studded 
with smull elevated points like prickles, and the antennz are encircled by numerous narrow 
black rings. The thorax appears much narrower than the wing-covers, and the wing-covers 
are strongly convex above, and appear obliquely cut off at their tips. 

The larve burrow out long, shallow, winding cavities in the wood just beneath the bark, 
increasing in breadth as the worm increases in size, but never found buried in the heart 
wood or deeply excavated, as with the Buprestis. These larve: resemble those of the ‘‘apple- 
tree borer,’’ but never attain so large a size. The beetle issues from the trees in the month 
of September, and in this month the eggs are laid. ‘‘ They usually emerge from the trunk 
near the main branches on the south side of the tree, and as frequently as otherwise from 
the forks of the main branches. Its burrows, however, made during the worm state are 
found in all parts of the stem.’’ Much damage has been caused by these borers in particular 
portions of the Northwest; but it is difficult to decide whether it has not destroyed many 
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trees growing in an Atlantic region. It is certainly common in many parts of the Middle 
States, and, as its natural food appears to be the sycamore, it may be expected to be widely 
diffused. A 

Remuprus.—These are, as yet, only conjectural; the alkaline preparations which are 
recommended to be used for washing the bark of apple trees in May and June to repel the 
“common borer’ and the Buprestis will be of no avail against this insect, unless those 
operations are performed during the latter part of a Where the tree is known or 
conjectured to be infested with this borer the holes may be looked for, and the cavity 
where the worm lies being found by probing, he must be cut out and destroyed. For a 
particular and interesting account of this insect see Country Gentleman, vol. ix, p. 78, 1857. 

Tun Appiu-BARK Bunrin, (Zomicus Mali, Fitch.)—The beetle is of an elongated, cylin- 
drical form, smooth, slender, black, and sometimes dark chestnut’ red. The legs and 
antenne are pale yellowish-white or dull yellowish. The thorax is finely punctured in 
front. The wing-covers (as is usual with these species) are obliquely cut off at the ends in 
this species less abrupt than usual, ‘‘ with an excavation or groove along the suture, which 
gives the apex a notched appearance ; and near the middle of the declivity, on each side of 
this groove, is a slightly elevated tubercle of the shape of a crescent, with its concave side 
towards the suture.’? It measures about one-tenth of an inch in length. It makes its ap- 
pearance in young, vigorous trees soon after putting forth their leaves in spring, causing 
the leaves to wither as though scorched by fire; the bark becomes loose from the wood, 
and shortly after numerous pin-holes will be seen penetrating through the bark and into 
the wood, from which the beetle emerges. The history of this insect has not yet been 
fully recorded, and it remains too incomplete to allow of any ascertainment respecting the 
efficiency of means which might be employed to combat it. Probably the preventive 
measures, such as painting the bark with some of the before-mentioned decoctions or 
washes, which may be done in the spring, before the usual time of appearance of the insect, 
will be found effective. 

Scolytus Pyri, Peck, is said to injure the bark of the apple tree, but as this insect has been 
noticed, when speaking of the species infesting the pear, any further notice of it in this 
place will be unnecessary. ; 

An immense number of insects find a habitation in, and subsist upen the decaying trunk 
of, the tree whilst still standing, and many others feed upon the various eryptogamia growths 
which arise in the tree after it has fallen and becomes the receptacle of the moisture of the 
earth and atmosphere. With these classes we have only to do with such as contribute to 
the decay of the tree whilst living. Among these are— 

Tue Horn Bua, (Lucanus capreolus, Linn. )—This is a very large, smooth, dark-brown 
beetle, measuring from one to one and one-quarter inch in length. Upon the head, in the 
male, two long, sickle-shaped pincers, armed with a small tooth inside, are placed; those 
in the female are much more robust and shorter. This species has various provincial names 
applied to it, but it is, perhaps, best known under the name above applied, and which is 
the only reason for our adopting it in this place. The larva is a large, thick, almost cylin- 
drical white worm, with the posterior portion of the body curved downwards and forwards. 
The head and legs, which are six in number, are tawny reddish, the mouth darker. The 
larva may do considerable damage in old or hollow apple trees by burrowing into the wood 
of the trunk and roots. The time of its appearance is in July and August. 

Tue Rover OsmoprrmA, (Osmoderma scabra, Beauv.) in the larva state, is similar in size and 
shape to the preceding, but much more rough and wrinkled transversely. The beetle is 
broad, oval, coarsely punctured, and flat upon the wing-covers, which are covered with fine 
elevated, dense granulations, and with impressed longitudinal lines on the middle. The 
color is of a rich, brownish black, sometimes with a brassy tinge. The edge of the head is 
tured up. The beetle measures three-fourths of an inch to an inch and one-tenth in length. 
The larvee live in the hollows of diseased apple and other trees, and hasten their death by 
feeding upon the infected wood, and causing it to decay more rapidly. In the autumn each 
Jarva constructs for himself an oval cell, or pod, of fragments of the wood, strongly 
cemented with a kind of glue; in this case it undergoes the final transformation, and comes - 
forth a perfect beetle in the month of July. 

Tux Smoorn Osmoprrma (Osmoderma eremicola, Knoch.) is very similar in its habits to the 
preceding, but ditfers much from it in appearance when in the perfect stage. The beetle is 
of nearly the same form, deep mahogany brown, sometimes with a greenish reflection and 
perfectly smooth and shining. The males have a broad transverse depression upon the fore- 
part of the thorax. It is generally a little larger and more robust posteriorly than the 
foregoing species, and, like it, delights in luxuriating upon the juices of the apple and some 
other trees. The odor, resembling that of Russia leather, emitted by these two species is so 
powerful as to be appreciated sometimes at the distance of fifteen or twenty feet from the 
insect. For further particulars respecting these species see Harris, Injurious Ins., Mass.: 
Dr. Fitch, Trans. N. Y. Agricult. Soc., 1856, 329. 
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Tus Bic-rrep Snappine Bzerts, (Alaws Oculatus, Linn. )—This is one of the largest insects 
belonging to its family, and is very remarkable and attractive from the singularity and 
distinctness of its markings. The perfect beetle measures from one and a quarter to one 
inch and tlfree-quarters in length. ‘‘It is of a black color; the thorax is oblong-square, 
and nearly one-third the length of the whole body, covered above with a white powder, 
and with a large oval velvet-like black spot, resembling an eye, on each side of the middle. 
The wing-covers are marked with slender longitudinal impressed lines, and are sprinkled 
with numerous white dots; the under side of the body and the legs are covered with a 
white mealy powder.’’ It is sometimes found quite common about the roots of- old oak 
trees, on fences, &c. They are also sometimes numerous in old apple trees, upon the wood 
of which the larva feeds. These larve are reddish-yellow grubs, proportionally much 
broader than the other kinds, very much flattened, and are dusky or blackish at each end. 
They grow to two and a half inches in length, by four-tenths of an inch in breadth, and 
appear rather broadest in the middle. The last segment has two thorn-like points curving 
upwards, and on its under side a soft retractile pro-leg, with six small slender legs anteriorly. 
The time of its appearance in the perfect state is during the months of June and July. As 
no very extensive damage is reported to have been caused by the few last-mentioned insects, 
no extended observations and experiments have been made to attempt to exterminate them; 
but as the holes perforated by the larvee become very large, it would seem comparatively 
easy to destroy them while burrowing into the hard wood, by observing the places where 
they are located and cutting them out.—(See Dr. Harris, Inj. Ins., Mass., p. 48. Fitch, 
Trans. N. Y. Agricult. Soc., 1856, 329.) 

Appre-twic Borer, (Bostrichus Cicandatus, Say.)—This pernicious insect has, fortunately, 
not yet appeared in such considerable numbers as to cause very extensive damage; but, 
should it once become established, and spread itself in any section of the country, it is 
hardly possible to estimate the damage which it might occasion. ‘‘ Particular twigs wither 
and their leaves turn brown in midsummer, with a hole, the size of a knitting needle, per- 
forated at one of the buds, some six or twelve inches below the tip end of the twig, this 
hole running into the heart of the twig, which is consumed some inches in Jength. The 
beetle is a small cylindrical insect, of a dark chestnut-brown, black beneath, the forepart 
of its thorax rough from minute elevated points. The male is furnished with two little 


horns, and the tips of the wing-covers above are armed with two prickle-like points which 


curve inwards. . They measure from one-fourth to rather more than one-third of an inch in 
length.’’ 

Remepres.—The best plan which can probably be adopted to exterminate these insects 
will be to saw off every infested limb beyond the point where the larve penetrate and burn 
it in the fire. Some of the mixtures before noticed may prove efficient in deterring the 
insect from alighting and depositing its eggs in the tree. Some of the insects of this genus 
damage the trees only in their perfect stage. This is probably the case here. Hence we 
may conclude with tolerable certainty that one of the present methods will be the best that 
can be adopted. 

New York Weevit, (Ithycerus Nova Eboracensis, Forster.)—It eats the bud and gnaws 
into the twigs at their base, often cutting it to the pith. It isa gray insect, with a broad 
snout projecting downwards, with two elbowed antennz attached near the middle, and 
having each of its wing-covers ornamented with four white lines, interrupted by black dots. 
The thorax has three whitish lines and the under side of a pale gray. It measures from 
one-third to six-tenths of an inch in length. 

Remepies.—As this beetle appears in May and June, it may be almost entirely cleared out 
by placing sheets beneath the infested trees and giving them a good shaking. This must 
be done early in the morning, and by persisting in it for a few days after the beetles have 
begun to appear, their numbers will steadily decrease. The insects will be found lying, 
feigning death, upon the sheets, and they should be gathered and destroyed; the most 
effectually by burning them. 

Tue American Lackey Morn, (Clisiocampa Americana, Uarris.)—This insect is, perhaps, 
more widely known than any other, which appropriates to itself the leaves of the apple. Itis 
one of the very common caterpillars, which constructs a web for itself upon the trees. But, 
although this caterpillar has been so often seen by persons in most parts of the country, 
scarcely any have known the moth which proceeds from it, or recognized it as the species 
from the eggs of which these caterpillars are hatched. The moth places her eggs in clusters 
near the ends of the twigs, forming a ring or rather thick belt, surrounding the. branch 
entirely or in part, and they are placed perpendicularly upon the twig, to which they are 
firmly glued. They are of a short, cylindrical form, with abruptly rounded ends. The 
shell is composed of a very tough, leathery integument of an ash-gray or white color, the 
inside having a bluish tinge somewhat resembling that of mother-of-pearl. | They are also 
arranged side by side, somewhat symmetrically, in rows, their sides being slightly indented 
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or moulded to each other, and all firmly glued together in one mass. These eggs are 
deposited upon the twigs during the forepart of July, and remain through the autumn and 
winter and until the Jatter part of April and the beginning of May, when the young cater- 
' pillars hatch from them. ‘The infantile caterpillars, having subsisted for a short time upon 
the matter which envelops the eggs until they have attained’ sufficient strength for the 
journey, move down the limb one after another, each spinning from its mouth a fine silken 
thread which it attaches to the bark, and which serves to furnish it witl a more secure 
foothold, as well as to those which follow after. On coming to a fork of the limb they halt, 
and there erect a kind of tent for their subsequent residence by travelling around the spot, 
spinning their threads in every direction, and thereby forming a web similar to one con- 
structed by some spiders. ‘This is at first quite slight, and not wholly adequate to shelter 
them; and if a rain comes on it penetrates the web everywhere, causing the young worms 
to crowd together in its driest part upon the under side of the limb. But thousands of 
additional threads being furnished to it every fair day, it rapidly becomes more substantial 
and better adapted for their protection. These caterpillars hatch earlier or later, accordingly 
as the season is forward or backward. Commonly the earliest cluster of eggs are hatched 
by the twenty-fifth of April, and the latest a fortnight or more afterwards. When the 
worms first emerge from the egg they are less-than the tenth of an inch in length, about 
the thickness of an ordinary pin, their bodies broadest at the head, and gently tapering, of 
a black color, with pale feet, and slightly clothed with fine whitish hairs. At first they 
only nibble a small spot upon the surface of the leaf, or perforate a small hole through it, 
or gnaw a small notch in the edge ; but as they increase in size they become more voracious, 
and leave the tent more frequently to seek for food. They change theskin five or six times 
at intervals from three to nine days, and after each moult they assume a change of color 
and appear considerably larger. When fully grown, the caterpillar is about two inches long, 
somewhat over a quarter of an inch thick, has sixteen feet, and is thinly clothed with fine 
soft yellowish hair. The body is black, a white stripe extends along its entire length, com- 
mencing upon the second or base of the first segment, behind the head. In this stripe are 
numerous minute black dots, and on each side are a gueat many short, irregular, longitudinal 
wavy lines of a yellow color which become paler down upon thesides. Above the lowermost 
series of these lines is a row of transverse, oval pale-blue spots, one upon the middle of 
each segment. On the anterior side of each of these spots is a broader, deep velvety black 
spot, forward of which is a rather faint pale-blue oblong spot, or short stripe, reaching to 
the front margin of the segment. Lower down the sides are mottled with the same pale- 
blue coloring, interspersed with short wavy lines of yellow or whitish. The under side of 
the body and the legs are black, the soles of the pro-legs white. The anterior edge of 
the segment, just behind the head, is also white, with two small, somewhat square yellow 
spots above. The cocoons are oval, yellow, constructed of loosely woven hairs, and measure 
nearly an inch in length. This stage lasts about two weeks, and the winged moth comes 
forth. In the moth state it is of a dull reddish or fox color, the females being paler, more 
inclined to gray, and are usually much larger than the males. The fore wings are crossed 
obliquely by two white lines which run parallel with each other, dividing the wing into 
three nearly equal areas. Occasionally these stripes approach each other more nearly, and 
the anterior stripe is broader than the posterior one. The hind wings are of the same color . 
as the others, but they are destitute of bands or marks. On the under side the wings are the 
same color as above, and commonly the pair of white stripes is extended back and curving 
upon the hind wings. The shaft of the antenna is dull white, and its branches are dark 
rusty red, sometimes with a whitish line upon their outer side. The feet are white or yel- 
lowish, particularly in the males. The wings spread from one inch and two-tenths to one 
inch and three-tenths in the males, and from one inch and four-tenths to two inches in the 
females. It is subject to much variation in coloring. 

Remepres.—Many remedies have been proposed for the extermination of these pests, but 
most of them have been found to be of little benefit. The means of extermination may be 
commenced with the egg ; the large clusters in which they are placed will enable them to 
be readily seen, when they may be thrown into some kind of a wessel, in which they can 
then be carried away and burnt. The caterpillars, when rather young, with their nests, 
may be swept from the tree and consumed by fire. For a very full and interesting account 


of this insect and its habits, see Harris, Inj. Ins., Mass, 269; also, Fitch, Trans. N. Y. Agri- 
cult. Soc., 1855, p. 413. , Inj. Ins., Mass, 269 ; also, , Ag 
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Exnracts.—Transtated from Dr. Ludwig Gall’s ‘‘ Practical Guide for making very good middling 
Wines (1 quality) from Unripe Grapes, and an excellent Wine from the pressed skins, or husks ; 
also, valuable Dessert Wines (1—-II qualities) by previous gathering, selecting and sorting the Grapes ; 
together with accounts of my method ef changing inferior products everywhere, and at all seasons, 
into good middling Wines.”’ 


Dr. Gall’s treatise affords an historical account of the labors of his predecessors in the 
improvement of wine, among whom he quotes numerous French, English, and German 
writers, as Messrs. Maupin, Lenoir, Delavan, Chaptal, Claudot-Dumont, Payen, Dr. McCulloch, 
Roberts, Freiherr von Babo, Professor Balling, Dr. Dobereiner, Bartels, Dr. F. X. Hlubeck, 
Horter, Leuchs, Baron Von Liebig, and Dr. Ritter. To Cadet de Vaux he attributes the 
merit of originating a better method of using the pomace, or husks, of the pressed grapes 
for the manufacture of wine. ; 


Of fruits that grow almost without culture we first carefully pluck off such as are ripe, as 
in the case of cherries, plums, pears, &c., leaving the others to ripen ; but as to the grape, 
this plant of noble growth, to cultivate which is so laborious and costly, while on its suc- 
cess and proper treatment depends the prosperity of whole communities, the good and bad, 
ripe and unripe, are plucked off indiscriminately and thrown together in one mass, though 
there is no species of fruit that varies more as to the time of its ripening. 

The vane soil and kind of grapes, their treatment, position, and aspect where they 
are grown with the age of the vines, cause an important difference in the time of their 
coming to maturity. 

The grapes on the same vine ripen earlier the nearer they are to the ground, and even in 
the same cluster we find berries of various degrees of ripeness, especially in inferior and mid- 
dling years. But notwithstanding the above five reasons which cause an unequal ripening, 
the whole crop is almost everywhere carried off at one time and put together as though of 
one quality. 

If the vintage takes place at the stage of the first ripening, the unripe grapes are added 
to the ripe; and if, as is now often the case, there is a waiting for the last to ripen, a great 
portion in the meantime is lost by their bursting open, rotting, or withering and falling to 
the ground. 

Though the practice has not become general to gather grapes, as in the case of orchard 
fruit as they ripen, and so, if necessary, two or three times in succession, yet there are not 
wanting encouraging examples in this respect equally with other advances in the culture of 
wines, where for more than a quarter of a century some proprietors have carried out these 
principles of sound sense with extraordinary success. ae ’ 

It thus depends upon ourselves to make better middling wines (table wines) from quite 
unripe grapes separated from the ripe than heretofore has been produced in middling years 
from the whole mass of the crop thrown together. As there are some perfectly ripe grapes 
every year, total failures excepted, it depends on us likewise to manufacture yearly a portion 
of bouquet and dessert wines, such as can only be produced from perfectly ripe grapes. It 
has been demonstrated both by science and experience that if the most perfect wine which 
can. be obtained from any vineyard is only produced from all the substances that are com- 
bined in the best ripened grapes, nothing is required for making good and even better mid- 
dling wines than those made in middling years up to the present time, but that the must, 
to be fermented, should contain (besides some few certain substances present in small though 
always sufficient quantities, in the unripe as well as the ripe grape) the principal constituent 
parts for the formation of the wines referred to, sugar-free acids, and water in such propor- 
tions as they are found in the must of perfectly ripened grapes of the same variety and best 
location. 

Whether the sun has produced in the grapes themselves-all the sugar necessary for the 
formation of middling wine of this quality, or it is derived from other plants and added to 
the must in the requisite proportion, is immaterial. The same is the case as to the water, 
the quantity of which in unripe grapes is too small in proportion to the acids, compared 
with ripe ones. It should therefore be the object with the thoughtful wine-grower, by 
gathering at several and suitable periods, to secure the largest possible quantity of ripe 
grapes for making those valuable wines of the first and second qualities, or the must from 
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the rest of the grapes, in which the quantities of sugar, acids, and water vary every year : 
he must add’ to it, in right proportions, those constituent parts that are wanting, so as to 
make in the most unfavorable seasons and from the most inferior grapes wines at least of 
the third quality, or good middling wines for the consumption at large. 


METHODS OF GATHERING GRAPES ADOPTED AT JOHANNISBERG BY MR. ACK- 
ERMANN, AT NACKENHEIM, ON THE RHINE, AND AT TOKAY AND SIRMIA, 
IN HUNGARY. 


JonaNnisBeRG.—-In order that the grapes may have time to ripen perfectly, the vintage 
takes place as late as practicable, usually in November, often after the first fall of snow, and 
only in the most favorable seasons, as early as in the month of October. The care and 
attention generally given to the vintage and the treatment of the wine are among the chief 
means of the production of so excellent an article. The laborers are strictly forbidden to 
eat any grapes, under the penalty of the loss of future employment, yet during the vintage 
they are allowed double wages. The thoroughly ripened grapes only are put into the press. 
The gathering is not completed at once, none but the ripest being picked, and many a vine 
is entirely stripped at the fourth picking. Dry and fine weather is deemed indispensable to 
the vintage. For the finest so-called ‘‘choice wines’’ the ripest of the best kinds of grapes, 
grown in the most favorable situation, are cut off with small scissors, and after lying twenty- 
four hours pressed separately from the rest. This fact in some measure explains the high 
prices they bring. 

Mr. ACKERMANN, AT NACKENHEIM, ON THE Rutz, believing that perfectly ripe grapes contain 
in. just proportions all that is requisite, water included, never begins to gather his grapes 
whilst they are wet with dew or rain. He lets them remain as long as possible on the vine, 
guthering, however, those that are perfectly ripe as often as may be necessary, to avoid loss 
by rotting. He forbids the eating of grapes, either in the press-house orin the vineyard, 
under penalty of dismissal and loss of wages, but he pays double wages, even though the 
weather should allow but a few hours’ work in a day. : 

At ToKAY AND Srrura, IW Huncary.—The fine, delicious wines known out of Hungary col- 
lectively by the name of Tokay are made from the so-called ‘‘ dry berries,’’ or such as have 
almost become raisins on the vine. The latter part of summer and fall are the finest and 
least variable seasons in Hungary, and therefore the grapes are usually ripe at the end of 
September; but to obtain good choice wine they should be more than ripe. The vintage 
is therefore delayed, as at Johannisberg, until November, and very often until the first 
frosts set in, when the ripest berries, by the gradual stoppage of circulation of the sap of the 
vine, shrink up into raisins, losing their translucency, and assuming a brown color, which, 
if the weather continues favorable, turns bluish. 

As soon as dry berries begin to show themselves the opening vintage begins, and intelli- 
gent proprietors gather under careful supervision the best dry fruit from day to day. deferring 
the main or general vintage as long as possible, in order to obtain a greater quantity of such 
berries. 

At the general vintage shortly following the gatherers form a line, advancing equally, 
each provided both with a wooden hand-tub, to contain the common grapes, and with a 
smaller wooden vessel, fastened to the body, to receive the dry berries still picked from the 

‘clusters. The gatherers are followed by an overseer, who sees that no grapes are eaten, and 
who from time to time, through one of the carriers, collects the dry berries already picked 
ani deposits them in one of the vats until wanted for pressing. He also takes care that the 
gatherers advance in regular order, so that no vine be passed by, and that the berries fallen 
off are carefully picked up. That no dry berries may be lost, the clusters, before being con- 
veyed to the press-house, are subjected to another examination.. For this purpose large 
tables are placed outside of the vineyard, on which the grapes are spread and searched by 
children for dry berries, who at the same time remove all the dried, rotten berries. In this 
second picking during the principal gathering the fresh grapes are gently put into the tubs, 
since if crushed or bruised by being spread upon the tables great, losses would be the result. 


A FEW GLANCES AT THE NATURE OF THINGS IN THE MANUFACTURE OF WINE. 


To form a correct opinion of what may and can be done in the manufacture of wine we 
must be thoroughly convinced that Nature, in her operations, has other objects in view than 
merely to serve man as his careful cook and butler. Had the highest object in the creation 
of the grape been simply to combine in the juice of the fruit nothing but what is indispen- 
sable to the formation of that delicious beverage for the accommodation of man, it might 
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have been still easier done for him by at once filling the berries with wine already made. 
But in the production of fruits the first object of all is to provide for the propagation and 
preservation of the species. Each fruit contains the germ of a new plant, anda quantity 
of nutritious matter surrounding and enveloping this germ. The general belief is that this 
nutritious matter, and even the peculiar combination in which it is found in the fruit, has 
been made directly for the immediate use of man. This, however, is a mista The 
nutritious matter of the grape, that is, the different substances contained in each b Ty, as 
in the pea, apple, or any similar product, is designed by Nature only to serve as the first 
nourishment of the future plant, the germ of which lies in it. There are thousands upon 
thousands of fruits of no use whatever, and are even noxious, and there are thousands more 
which, before they can be used, must be divested of certain parts necessary, indeed, to the 
nutrition of the future plant, but unfit, either directly or indirectly, for the nourishment 
of man. For instance, barley contains starch, mucilaginous sugar, gum, adhesive matter, 
vegetable albumen, phosphate of lime, oil, fibre, and water. : 

All these are necessary to the formation of roots, stalks, leaves, flowers, and the new 
grain ; but for the manufacture of beer the brewer needs only the first three substances, and 
for brandy or spirits the starch merely is required from this as from any other cereal or 
potatoes ; just as in the manufacture of beet-sugar, of all the seven substances composing the 
beet-root, the sugar only, contained in the juice of the root,.is of use. The same rule 
applies to the grape. a a a te a bod ae = 

In his use of the grape all depends upon the judgment of man to select such of its parts 
as he wishes, and by his skill he adapts and applics them in the best manner to his pur- 
poses. In eating grapes he throws away their skins and seeds; for raisins he evaporates 
the water, retaining only the solid parts, from wl:ich, when he uses them, he rejects their 
seeds. If he manufactures must he lets the skins remain. In making wine he sets free the 
carbonic acid contained in the must and removes the Jees, gum, tartar, and, in short, every- 
thing deposited during and immediately after the process of fermentation, as well as when 
it is put into casks or bottles. He not only removes from the wine its sediments, but 
watches the fermentation and checks it as soon as its vinous fermentation is over and the 
formation of vinegar is about to begin. He refines his wine, likewise, by an addition of 
foreign substances; he sulphurizes it and, by one means or other, remedies its distempers. 

The manufacture of wine is thus a many-sided art, and he who does not understand it, or 
know how to guide and direct the powers of Nature to his own purposes, may as well give 
‘up all hope of success in the same. 


THE GRAPE IN ITS EXTERNAL AND INTERNAL CONDITION AND CONSTITUENT 
PARTS. 


The attentive vintager who studies the book of Nature may derive the plainest rules for 
his guidance in the manufacture of wine from his knowledge of the external and internal 
condition of the grape, and particularly from indications easily observed during the ripen- 
ing. These are such as are seen in all fruits, and consist simply in the fact that the degree 
of its sweetness (quantity of sugar) increases with advancing ripeness, while the acid is at 
the same time diminished. But the practical application of this fact has not yet been fully 
acknowledged, owing, perhaps, to the circumstances that the acid diminishes in a much 
smaller proportion than that in which the sweetness is increased, from which it has been 
concluded that only a portion and not all of the sugar of the grape may have been formed 
from its acids or other substances. Yet the assertion above made as to the formation of the 
whole amount of sugar will, in my view, admit of a full explanation. ; 

T look upon each berry as a kind of chemical laboratory, in which in secret a chemist 
prepares from the vegetable matter, continually gathering within it those substances neces- 
sary to the nourishment of the germs of new plants contained in the seeds. After a certain 
store of acids has been prepared in this laboratory during the green state of the grape, the 
sun’s warmth, increasing as the season advances, begins with the earliest period of ripening 
of those acids into sugar. An examination of bunches at intervals of eight days, or still 
better of an equal number of the berries of ten or more different bunches on the same vine 
as to their proportions of sugar and acid, will show from one to two per cent. more sugar, 
and hardly one-tenth per cent. less acid than there were eight days before. 

It is, however, quite certain that one-tenth per cent. of acid cannot have produced two 
per cent. of sugar. But while the sun is engaged in the manufacture of sugar from the acids, 
the secret chemist also continues preparing acids from a portion of the juices which are con- 
stantly pouring in, and thus keeps the sun supplied with raw material for the production 
of sugar. Now, if the sun is more active than the chemist, or if, towards the close of the 
ripening of the grapes, when the leaves begin to wither, the supply of Juice be diminished, 
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he will use more acids than the chemist can furnish. For instance, if the sun produces one 
per cent. of sugar in eight days, while the chemist makes but 0.8 per cent. of acids, the 
store of the latter, or the quantity of acids in the juice, is reduced 0.2 per cent. — 

We can thus explain how sugar may be formed from the acids of the grape in a much 
largeryproportion than that in which the acids are diminished. This being the case, it is 
important that, if practicable, the grapes should only be gathered in a perfectly ripe state, 
as the changes essential to the production of the choicer wines occur during the last days 
of ripening. 

As to the formation of the bunch it consists of a great number of berrries, every one by 
its roundness presenting a large surface in proportion to its bulk, by which means it can re- 
tain considerable water after being wet by either dew or rain. In most varieties the berries 
are so thickly set as to form a thick wall around the inner cayity. Within this cavity, and 
in the spaces between the berries, a still larger quantity of water is retained. Thus, if the 
grapes are harvested during humid or rainy weather, a considerable amount of atmospheric 
water necessarily enters into the must, and that this has an influence on the wine produced 
is easily seen. Here, however, we only call the attention to the fact, intending hereafter to 
show its importance, and to point out the mode of preventing any injury, and securing the 
advantages that may thus be realized. 

As to the character of the grape internally, if the skin is cut across by a sharp penknife, 
the contents appear at first sight as a homogeneous marrow or pulp surrounding the seeds. 
On a closer examination fibres are observed crossing each other in different directions ; and 
these are the divided walls of numberless small cells. In unripe grapes the whole matter 
contained in these cells consists of various citric and grape acids, tartar, traces of a few other 
salts, adhesive substance or bodies of Pyotein (from which the lees needed for exciting fer- 
mentation are formed) and water. During the process of ripening, grape-sugar is produced 
from the elements of the fibrous substance, part of the acids, and water. This change first 
takes place on the surface of the berries beneath the skin, and gradually, though continually 
slower, extends to the centre as the ripening is effected by the heat of the sun. Thus is ex- 
plained why the juice from just beneath the skin of berries not perfectly ripe appears sweet, 
while the mass of the pulp around the seeds is more or less acid according to the degree of 
ripeness. 

The correctness of this assertion can readily be ascertained by taking a ripe and perfect 
berry between the ends of the thumb, the first and middle fingers, and giving it an equal 
pressure from all sides. The central marrow or the acid mass of the interior enclosing the 
seeds, and held together by the still unchanged cellular texture, is forced out almost un- 
injured, and only the thin and fluid marrow which surrounds the inner mass is dissolved 
into a sweet juice. If the central marrow of some twenty berries is thus forced out, and 
collected in a small linen bag, juice will flow from it under a strong pressure. In this juice 
an acid and an acrid taste more or less predominates according to the degree of ripeness, and 
the drops last pressed out contain but little sweetness. Even the skins put into a bag will, 
under a great pressure, yield some juice, though of a more acid character than in the former 
case. The inner structure of the berry, therefore, teaches the method of obtaining that 
juice, which is purer and best adapted to the manufacture of good wine, and of separating 
it from the other of a more acid or bitter taste. These remarks are likewise applicable to 
the process of pressing on a larger scale. : ‘ 

Iknow that it is contended, and I am far from disputing it, that wines containing no acids 
and bitter stuffs have not a good flavor, and will not keep; yet there must be certain pro- 
portions in all things, and the question is whether the necessary quantity of acidity and 
bitter substance does not exist in the juice of perfectly ripe grapes? These contain either 
everything, and in the right proportions requisite for perfect wine, or acids and bitter sub- 
stances should be added to the must of even the best years to produce wine that will 
keep—an opinion which no one will admit. What wine-producer does not know the 
fabulous prices paid for choice wines, or wines the grapes for which were carefully selected 
before the rest had attained their ripeness? 

Thus, for the cabinet wine of Johannisberg, pressed from the selected and ripest berries, 
eleven guilders a bottle has been paid; and in 1832, by a careful choice of the berries, a 
wine was produced in the Palatinate which sold for 4,000 to 8,000 florins per cask. 

T admit, indeed, that as long as it was not known that the value of the wines, at least of 
the middle wines, mainly depends on a certain medium quantity of acid, a rule was wanting 
for mixing the musts obtained from different pressings; and I admit algo that, according to 
the former belief, the acid juice of the last pressing could not be rendered valuable except 
by mixture with good must; but the investigations on this subject by Dr. Liidersdorf 
die now at the present day be known to every owner of vineyards who lays a claim to 

ucation. 


Viewing all this as do those who believe the grape created by Nature only for wine, must 
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we not admire that provident Wisdom which, while she continues the cellular tissue in its 
more or less unripe interior of the berry, seems desirous to retain the acid mucus that is 
less adapted to the production of the wine. Does she not thus rebuke the great efforts made 
by some to mix anew the bad juice, which she in her wisdom withheld, with the good she so 
willingly yields? 

Or wArer.—Water forms, in bulk and weight, the principal constituent of wine, as of all 
other kinds of beverage. Upon its proportion in the composition mainly depends not only 
the process and perfection of fermentation, but also the quality of the product. 

The water naturally present in the must contains the other constituents in solution, just 
as Sugar-water contains the sugar. By distilling must we may obtain pure and tasteless water. 
Neither the water of rivers, springs, and wells, nor any other water naturally existing on 
and in the earth is as pure as this distilled water. But since the impurities of these waters 
consist merely in earthy particles, some of which will settle at the bottom, and others com- 
bine with a small portion of the acids of the must, and then become so settled, every kind 
of clear water of pure smell and taste may be employed for diluting such must as contains 
too much acid. The use of stagnant or well water in the neighborhood of privies or dung- 
yards should, of course, be most strictly avoided. 

We have alreadygggated how greatly the form of the bunches during a wet vintage con- 
tributes to the more or less admixture of rain-water with the must. We now propose to 
ascertain more accurately the quantity and effect of this water, not only to elicit suggestions, 
for the vintage itself, but also to furnish new proofs of the propriety of our diluting the 
surplus acid in the must by the addition of water. : 

If a bunch of grapes picked on a warm day, and accurately weighed, be put for an hour 
into a vessel containing water, and then weighed again, it will be found to have increased 
in weight from eight to twelve per cent., according as the berries are more or less thickly 
set together. If then the vintage takes place after a rain or a heavy dew, from eight to 
twelve per cent. of water will be thrown into the vats with the grapes. * 

As one hundred pounds of grapes yield on an average but seventy pounds of real wine, 
and as the water thus absorbed is retained in the must, eight to twelve per cent. in weight 
of the grapes constitutes from eleven and a half to seventeen per cent. of the wine. The 
quantity of water will be still greater if the vintage be held during rainy weather, as the 
rain will fall both into the vessels used for gathering and into the vats. 

How great is the injury to the quality of the wine by this dilution of its alcohol may be 
seen by the following facts: One hundred pounds of grapes yield on an average seventy- 
five pounds of must. If then, for instance, there be twenty-four per cent. of sugar in the 
must of perfectly ripe grapes, those seventy-five pounds of must contain eighteen pounds 
of sugar. Now, if these grapes are gathered during a dew or rain, instead of ‘seventy-five 
pounds there will be from eighty-three anda half to ninety-two pounds of must, containing 
only eighteen pounds of sugar. 

Thus, instead of must of twenty-four per cent. of sugar, or one hundred degrees by 
Oechsle’s must-scale, from which the best wine might be produced, the must thus obtained 
possesses only from nineteen and a half to twenty-one and a half per cent. of sugar, or 
from eighty-nine to ninety-four degrees Oechsle. The effect, however, of a few degrees, more 
or less, upon the quality of the wine is well known to every sensible vintager who has exam- 
ined his wines by the must-scale, and compared the different results with their various 
values. 

If now experience teaches us on the one side that perfectly ripe grapes contain every- 
thing in the proportions which, without alteration, are requisite for the manufacture of the 
most valuable wines, and if the external condition of the grapes evidence that only the 
ripest should be collected and during warm sunny hours, then, on the other side, a rainy 
vintage of but half-ripened grapes would be of injury to the must, because the disproportion 
of the excess of existing acid to the water and sugar will thus, if not corrected, prove much 
more hurtful than a lower proportion of sugar. On this account the considerable quantity 
of water required to be added to the must in unfavorable seasons, during which the grapes 
remain sour, ought to have long since suggested the propriety of contributing to the sour 
must the amount of water which is wanting. 

To ascertain how much water good must does and ought to contain, let one hundred 
ounces of it be carefully evaporated until, after repeated weighing, no further diminution of 
weight is perceived. The remains contain all the non-volatile constituents, such as sugar, 
acids, salts, lees, &c. Now, if these remains amount to twenty-four ounces, as is the fact in 
good must of twenty per cent. of sugar, one hundred ounces of must will contain seventy- 
six ounces or per cent. of water, this being proved by numerous experiments to be the usual 
rate in such must, while seventy-three and a half per cent. has been shown to be the least, 
and seventy-seven per cent. the greatest quantity. 
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OF THE SUGAR CONTAINED IN THE GRAPE AND THE MUST-SCALE, 


The peculiar kind of sugar held in solution in the juice of the grape is found in the 
raisin, in the solid form of little white grains. It is the same that we see as solid granular 
substances in honey when candied. : : 

Grape-sugar differs from cane and beet-root sugar in appearance, forming, when dry, a 
crumbling mass of irregular grains, and hence it is called crumb-sugar. The same kind of 
sugar exists also in the juice of many other plants, cherries, figs, &c., and hence it is also 
known as fruit-sugar. It is not so sweet as cane-sugar, as may be proved by tasting a little 
dry grain from a raisin, and an equal small particle of cane-sugar ; one ounce of the latter 
being equal in sweetness to two and a half ounces of the former. There is also a difference 
in their solubility in water, grape-sugar being much more difficult and slower of solution 
than ordinary sugar ; one ounce of cold water will dissolve three ounces of cane-sugar, and 
but two-thirds of an ounce of grape-sugar. In boiling water, however, it is soluble in all its 
proportions. : 

The spirit and vigor of wine depends upon the quantity of sugar in the must, as alcohol is 
formed from the sugar by the vinov& fermentation; and though grapliBosar contains but 
two-fifths of the sweetness of common sugar, yet almost the same quantity of alcohol is 
produced from equal weights of either kind of sugar, that is, one pound of alcoho] from two 
pounds of sugar in a dry state. (See a succeeding portion of this article, on ‘‘ Alcohol.’’) 

Sugar is formed in grapes during their ripening only, and, in all probability, by the con- 
version of other ingredients, especially acids. Its quantity increases in proportion to the 
degree of their ripeness; this, however, depends on the intensity and duration of the heat 
of the sun during the process of their ripening. (See a succeeding portion of this article, on 
the ‘‘ Acids.’’) r / 

The greatest quantity of sugar observed in the best varieties of grapes—-the Riesling, Tram- 
iner, Rulander, Muscatel, and Black Burgundy—in the warmest years, the best situations, 
and in this climate, (Treves,) is from twenty-eight to thirty per cent., while in more south- 
erly regions fifty per cent. is not unusual. 

Several means are employed by the chemist to determine accurately the quantity of sugar 
in grape juice. They require, however, too many details to be economically used during 
the busy time of the vintage. At its close, therefore, an instrument is 
made use of similar to the well-known brandy-scale, which sinks deeper 
into fluids the less sugar they contain, or the thinner they are. The 
most suitable gauge invented for this purpose is the must-scale by 
Oechsle. It is made of silver, or German silver, instead of glass, more 
liable to break. A represents a hollow glass cylinder, for want of which 
use a beer glass filled almost to the brim with must, in which place the 
must-scale B. This scale is composed of the hollow float a, which keeps 
it suspended in the fluid; of the weight b, for maintaining it in a per- 
pendicular position, and of the scale c, divided by small lines into from 

A fifty to one hundred degrees.* Before the gauge is placed in the must 
|| the scale should be drawn several times through the mouth, to moisten 
it, permitting, howeyer, no saliva to adhere to it. When the gauge ceases 
to descend, note the degree to which the scale has sunk ; after which, 
press it down with the fingers a few degrees further, and on its standing 
still again, the line to which the must reaches indicates its so-called 
weight, expressed by degrees. 

Now, if there were nothing but sugar in solution in the must, its quan- 
tity could be easily ascertained by the scale, with the aid of the tables of 
pure solutions of sugar, which can be obtained. But besides there are 
other substances in must, such as acids, salts, adhesive substances, &c., which, though not 
in the same proportion as the sugar, contribute to thicken the must and prevent the gauge 
from sinking, so that these tables will not answer. ‘To find the requisigelate for the prepa- 
ration of such a true table for must, I have had chemically and accurately examined as to 
their actual quantities of sugar a great number of musts of 1851, ’52, and ’53, of different 
degrees, and have arranged the results in the following table, according to Oechsle’s must- 
scale. One of these comparisons, arranged according to Oechsle’s must-scale, of the results 
obtained in the year 1851, and the estimates founded on them, I have already given in a 


Oochsle’s Must-Scale. 


* Must of a lower quality, not having been formerly deemed worthy of a close examination, no regard was 
paid to it in the arrangement of the must-scale. At present, however, scales are made for must below fifty 
degrees, and such should be particularly designated, when ordered. 

+ The scale indicates also the specific gravity of the must, for, assuming the weight of pure water to be 1.000, 
the degrees on the scale correspond to the two last figures, by which the specific quality of fluids is expressed, 
for instance, 60 degrees on the scale = 1,060 of specific gravity. 
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former work on middling wines. Later researches in the two following years have partly 
confirmed the former ones, and partly several of the earlier estimates. In repeating here 
those tables for Oechsle’s must-scale, I will also only remark that, owing to the error of the 
press, the quantity of sugar given in the earlier ones for the 61st, 62d, and 63d degrees of 
the must-scale was set 1 per cent, too high. 


Table adapted to Oechsle’s must-scale. 
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The respective quantities of sugar, as shown by the preceding table, in sixteen cases, is 
the uniform result of-accurate researches by two different methods upon must of 1851, 
reaching from 38 to 89 degrees of the must-scale. 

In the other cases the quantity of sugar has been determined in accordance with the 
above results. The degrees marked a and zB indicate that the same results have also been 
obtained in 1852 and 1853, respectively. It is indeed doubtful whether this table can be 
applied equally to the must of all sorts of grapes and of all localities; because the amount 
of extractive principle not including sugar, as shown by previous researches, varies from 14 
to 44 per cent., so that it is possible a must may actually contain a little more or less sugar 
than is given in the table. Still it may be the more relied on, as it is at the present time 
conceded that the quality of wine generally depends not so much on a definite amount of 
alcohol (the proportion of sugar in the must) as on a certain moderate quantity of acids. 

It is further observed— : ; 

1. That the must should be weighed in an entirely fresh state, and before it exhibits any 
sign of fermentation. 

2. That it should be filtered, before weighing, through a linen cloth. 

8. That, before examination, it should be brought up to a temperature of 14° R. = 63.5 


i 
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Fabrenheit—the glass containing the must, with the thermometer placed in it, being held 
for a short time in warm or cold water. 

‘At the conclusion of the section on water, it was mentiened that a good must of 20 per cent. 
of sugar contains, on an average, 96 per cent. of water; and, after evaporation, it leaves a 
Geposit of 24 per cent. of extractive matter, including all the non-volatile parts contained in 
the grape juice. But the sugar contained in it, so long as it is held in solution in the water 
of the grape, as a diluter of the acids, occupies exactly the same fluid space as the water 
itself with which it forms sugar-water. Hence it follows that a good must, in reference to 
the just proportions of acids, contains not 96 per cent. of water and 20 per cent. of sugar, 
but rather 96 per cent. of sugar-water ; yet that this accordingly, as our object is to produce 
more or less fiery wine, may consist of more or less sugar or water, respectively, of which 
we shall treat in its place. 


OF ARTIFICIAL GRAPE-SUGAR. 


Grape-sugar is artificially produced from the starch (flour) of the potato, and hence it is 
also called Starch-sugar, or Potato-sugar. It has the name of grape-sugar as being not only 
actually similar to the sugar naturally present in the grape, but also use it is exactly 
the same in all respects both as to its chemical composition and a pete of alcohol 
produced from it by fermentation. It is, therefore, better fitted to the improvement of 
must that is deficient in sugar, as it is from 25 to 30 per cent. cheaper than cane or beet-root 
sugar, even at the high prices of potatoes at the present time. 

Artificial as well as natural grape-sugar is a compound of six parts of oxygen, six of 
carbon, and six of hydrogen, while common sugar is composed of five of oxygen, six of 
carbon, and five of hydrogen. This difference is an important one, as chemistry shows 
us that common sugar, to become capable of passing into alcohol and carbonic acid, has to 
receive from the must during its fermentation one part of oxygen and one of hydrogen, of 
which, as compared with grape-sugar, it is deficient. This, too, explains the fact that some 
percentage more of alcohol may be formed from cane and beet-sugar than from an equal 
weight of grape-sugar. 

The artificial grape-sugar of commerce is seen in different forms : 

1. As a thick fluid or syrup, differing in its amount of sugar, and therefore more or less 
thick or transparent, and also varying in color from white and of water clearness, light- 
colored, fair, up to brown. 

2. Solid, but when fresh still more or less moist, nearly like very dry soap, from milk 
white to fair. 

8. Dry, finely pulverized and crumbly, milk white, and light-colored. 

Grape-sugar, when used for bettering must, should, above all, have a pure taste, and 
especially no bitter taste when a piece of it is dissolved in the mouth. 

It ought also to be free of all dextrine. Sugar is not formed immediately from starch, 
but from a gummy substance called dextrine, or gum dextrine, which is fully converted 
into sugar by being continually boiled for a long time. If the process be interrupted too 
soon, part of the dextrine already formed will remain in the sugar. In case such sugar is 
used tor the bettering of wine, the dextrine not having been converted, like the sugar, into 
alcohol, remains dissolved in the fresh wines, and imparts to it more or less mucilaginous 
quality, and thus renders its clarifying of greater difficulty. Besides, it has a smaller 
quantity of alcohol than it otherwise ought to have from the weight of the sugar added. 

Grape-sugar for bettering of wine ought, therefore, to be closely examined before using 
it that we may be sure it is free of all dextrine. 

The tincture of iodine, easily procured at a small price from a druggist, should, therefore 
be kept always on hand. ‘This is a dark-brown fluid, and has the property of coloring any 
solution of sugar which contains even the smallest quantity of dextrine a deep blue while 
it imparts to a pure solution merely a shade of yellow or a light-brown color. Put a little 
sugar—say as much as can be held on the point of a penknife, or half a teaspoon full of 
syrup—into a small glass, add a teaspoon full of water, and should there be any dextrine 
or starch retained in the sugar or syrup, a few drops of the tincture of jodine will turn the 
white or yellow fluid blue. 

The relative value of the different kinds of sugar depends, of course, upon the quantity of 
saccharine matter they contain. It would be well that this should be accurately stated in 
the Price Currents, so that wine-growers might be guided by it in calculating the additions 
of ste they have to make. Until they are so aided, the following figures may serve them 
as a guide : 


100 pounds of cane or beet-root sugar will contain......-.--. qesensce= 90=98-pounds, 
of sugar free of water. 


100 pounds of dry grape-sugar will contain... 0c eee ceeececcereneceee 89-90 & 
100 pounds of solid grape-sugar will contain .... 2c ceccecernnceevene 80-84 “ &e, 
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The quantity of sugar contained in the syrup, after the removal of every particle of 
dextrine, may be accurately determined by means of Balling’s saccharometer. This is a 
gauge which, sinking to a greater or lesser depth in pure solutions, indicates the parts by 
weight of pure sugar in such a solution. For example, if the gauge sinks to the point 
of 75° in a syrup heated to 14° R., it shows that there are 75 pounds of pure sugar in 100 
pounds of the syrup. 

When one has not Balling’s gauge, Beaumé’s may be used. At a temperature of the syrup 
of 12} Reamur, = 60 Fahrenheit, the following degrees of this gauge show the proportion 
of sugar according to the percentage of weight : 
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Syrup, however, of a darker color than fair (light-colored) and likewise of pure taste, 
without any dextrine, can be used for red wines only. ; 
The following are the names of the firms engaged in the manufacture of grape-sugar_ 
already in operation in Prussia: 
1. H. V. Bertog, at Wolmirstadt, on the Ohre, (Comptoir at Magdeburg.) 
Lohburger Manufactory, at Magdeburg. 
Friedrich Wahe, at Neuwied. 
Premy & Espenscheit, at Newnied, in Hesse, 
. Best Brothers, at Osthofen, near Worms. 
. Dr. GC. W. Philippi, at Jngenheim. 
Deisz & Co., at Offstein, near Worms. 
. Fritz Muth, at Neunukle, near Westhofen. 
. N. Hoffman, at Jngenheim. 


OF THE ACIDS AND THE METHOD OF DETERMINING THEIR QUANTITY IN THE 
MUST. 


The acids contained in the grape juice are either free acids or combined with earths and 
alkalies, forming with them partly acid, partly neutral salts. (See the section below on 
salts.) It is only the free acids, and those contained in acid salts, that are known by their 
taste; the existence of these in wine, according to their quantity, can only be shown by 
means of a saturation with a base. 

Aside from the fact that the deliciousness of wine mainly depends on its proportion of 
acids, they are also said to exert an essential influence on the formation of peculiar combi- 
natiens, and hence, also, on the development of the aroma. In support of this opinion it 
has been contended that those wines which contain much acid, like the Rhine wines, will, 
in especial degree, show a strong bouquet, while it is alleged that in the Southern wines, 
containing less acid, this quality is almost entirely wanting. Others, likewise, have 
appealed to this alleged fact in order to combat the propriety of diluting even the excess 
of acid. But if it be true that ‘‘ wines containing much acid develop a richer bouquet,’’ why 
is it that most of the wines of Austria, Styria, and many of those of Hungary, which con- 
tain still more acid than the Rhine wines, exhibit no bouquet whatever? And if by ‘‘much 
acid’’ we are to understand a surplus of acid, how is it that Rhine wines also, of unfavor- 
able years, instead of being the richest in bouquet, exhibit none or but little of this peculiar 

uality ? 
; Were this opinion true, even as to such wines only as have a bouquet-matter, like the 
Rhine wines, the expression ‘‘ much acid’’ could evidently mean nothing but ‘‘so much acid”’ 
as such wines contain in the most favorable seasons. } ; 

But, in the opinion to which we have referred, the expression ‘‘bouquet’’ has been con- 
founded with ‘‘ flavor,” (taste,) which belongs in a much higher degree to all wines contain- 
ing a larger quantity of acid than it does to the Southern wines. In this respect, also, such 
a, quantity only of acid as is possessed by those wines of the most favorable seasons can be 
supposed to influence the development of the flavor, else the over-acid wines of unfavorable 
years would possess the strongest flavor. f 

The conclusions, therefore, for reducing the surplus acid of the must to a standard 
of good years are the more self-evident, as for a long time, and in a greater degree 
than is publicly known, it has been thought useful to employ chalk, potash, &c., for a 
partial removal of the superabundant acid. 
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Chemists distinguish the acid of the grape as the vinous, malic, grape, citric, tannic, 


~ gelatinous, and para-citric acids. 


1. Whether or not besides vinous acid (free and combined) there are so many other 
different kinds of acids as above named, or which of them are really contained in the grape, 
is not yet fully ascertained, since some chemists profess to have found in it acids which 
others have not, and as the paracitric acid is but a recent discovery. For the practical part 
of wine-making it is, however, sufficient for us to know, with full certainty, that as the 
grape ripens, while the proportion of sugar in it increases, the quantity of acid is continually 
diminishing, and hence, by leaving the grapes as long as possible on the vine, we have a 
double means of improving them. , 

2. That all wines, without exception, to be still good and of agreeable taste, must con- 
tain from 44 to 7 thousandths part of free acids, or, more scientifically expressed, only such 
a quantity of free acids as can be saturated with 43 or 7 thousandths of the solution of 
caustic ammonia of 1.369 per cent. 

3. Each must containing more than seven thousandth parts of free acids may be consid- 
ered as having too little water and sugar in proportion to its quantity of acid. 

4, In all wine-growing countries of Germany, for four years past, experience has proved 
that a corresponding addition of water and sugar is the means of converting the sourest 
must not only into a good wine for drink, but also into a wine as good as can be produced 
in favorable years, except in that peculiar aroma found only in wines made from perfectly 
ripe grapes. 

5. There is now a simple and reliable method, applicable to general use, of determining 
the quantity of acids in the must, (and wines,) even to the one-tenth thousandth part, and 
also, with the same accuracy, the quantity of water needed in any poor must to make it 
equal to that of a good season. 

A peculiar property of vinous acid likewise deserves mention, viz: that if diluted with 
much water, or mixed with only a little alcohol, it is in time converted into acetic acid. 
This fact explains their want of capacity for keeping in the poor wines of unfavorable seasons. 

Acetic acid does not exist in the grape. It is nothing but oxydized alcohol, and is, 
therefore, only formed after alcohol has been generated by fermentation. Some further 
remarks on this head will be found below. 


THE ACETOMETER AND ITS USE. 


The Acetometer invented by Dr. Otto, to examine vinegar, consists of a 
glass tube from ten to twelve inches in length, half an inch in width, and 
closed at the lower end. 

This tube is filled up to the partition line a, with tincture of litmus. 
The must to be examined, after it has been filtered and before it has begun 
to ferment, is then poured into the tube until it reaches the line 0. 

The blue tincture of litmus, which, if water had been added would still 
have been blue, is turned into rose color by the action of the acids contained 
in the must. 

If a solution 1.369 per cent. of caustic ammonia is now added to this red 
fluid, turning the tube round to effect the necessary mixture, keeping its 
mouth closed with the thumb, after the addition of more or less of the 
ammoniacal fluid, it will be seen to have changed it into violet. This 
tinge indicates the saturation of the acids, and the height of the fluid in 
the tube now shows the quantity of acids in the must, by whole, half, and 
fourth parts per cent. ; 

The lines marked 1, 2, 3, 4 indicate whole per cents. ; the short lines 
between them, fourths of a per cent. These subdivisions on the acetometer, 

- double the size they are in the cut, may be divided again by the eye into 
fifths, so as to show the quantity of acids most accurately, even to one half 
per cent., or one-half of a thousandth. 

' Tt is true that if must or wine be examined by this instrument the quan- 
tity of acids appears to be larger than is shown on the scale, because such 
acids require for their saturation a weaker solution of ammonia than acetic 
acid. But when, shortly before the vintage of 1850, I first publicly recom- 
mended the dilution of the acids, there was no time for inventing a particular 
instrument by which to determine the quantity of acid. I was therefore 

obliged, even at the risk of leaving a little too much acid in the must, to refer to an in- 

strument well known and everywhere at hand, especially a cheap one. As, however, 

Otto’s acetometer shows about one-cighth less of acid than the must actually contains, and 

about as much acids combined with earths is removed during fermentation, I recommend 

that the quantity of acid be reduced to 6} or at most to 7 thousandths of Otto’s acetometer. 


Otto’s Acetometer. 
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This suggestion, dictated by necessity, has proved entirely applicable in thousands of 
cases and on a large scale; so that the proportion of acid best adapted for good middling 
wines is that contained in must requiring for its saturation from 64 to 7 thousandths of 
the testing fluid of 1.369 of ammonia, according to Otto’s acetometer. In other words, 
those wines where the acids (in the must) had been reduced, by added solution of sugar, to 
from 63 to 7 thousandths, were in favor with all consumers, except, however, that in such 
countries as grow none for themselves, wines of 64 thousandths of acid, or even containing 
somewhat less alcohol, have almost universally the preference. 

The acetometer above referred to needed therefore only a more convenient construction. 
This it afterwards received by making its diameter a little smaller and giving the divisions 
one-half more width—that is, making them of one-tenth instead of one-quarter per cent., 
and thus dividing the whole space above 0 into thousandths, and gaining for each thou- 
sandth an equal space on the scale as had been allowed to a fourth per cent. in the former 
instrument. But though by this improved acetometer the quantity of acid could be deter- 
mined up to one-third, one-fourth, and even to one-fifth of a thousandth’, yet there was the 
same defect as in the former one, that in often turning about the glass tube for mixing the 
fluids some of the contents—not less, in all, than one-half of a thousandth part—might 
adhere to the thumb closing its mouth. 

This defect has been remedied in a new acetometer by Mr. Geisler, mechanic, the inge- 
nious inventor of the Vaporimeter for the determination of the quantity of alcohol contained 
in wine. Chemically, it is based on the same principle as Otto’s, but differs altogether in 
its construction. It is composed of three parts, all made of glass, and put up in an appro- 
priate case—price 2 thl. 15 sgr. Prussian (about $2.) : 


Otto’s Improved Acetometer. 
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GEISLER’S NEW ACETOMETER. 
Mixing Bottle. Ripette Pipe. Burette. 
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Besides this instrument, there should be ready three small glasses, one filled with tincture 
of litmus, the second with a solution of 1.369 per ammonia, and the third with the must or 
wine to be tested ; Jikewise, a taller glass or other vessel having its bottom covered with 
gome cotton, in which glass or vessel the burette, after being filled with a solution of 
ammonia, is to be placed in an upright position until wanted. 

The following is the mode of using this instrument: After the must and the tincture of 
litmus have received the normal temperature of 14° Reaumur, the quantity required of both 
substancey is brought. into the mixing bottle by means of the pipette, which is first filled to 
the division line A with the tincture, and after this tincture has been emptied into the 
bottle, the pipette is again filled with must to the line B. To fill the pipette, place its lower 
end in the glass containing the tincture or the must, and applying the mouth to the upper 
end, gently cause the fluid to ascend above the line before mentioned. The opening at the 
top is then quickly closed with the thumb. By alternately raising the thumb and pressing 
it down, so much of the tincture of litmus or must is allowed to flow back into the glass 
as shall lower these fluids to the lines A or B, respectively. In bringing them into the 
bottle the last drops must be forced out by blowing into the pipette. 

Holding the smaller tube of the burette in the right hand, it is brought into the vessel 
containing the solution of ammonia, while, by applying the lips to the mouth of the larger 
tube and drawing in the fluid, this tube is filled exactly to the line 0 of the scale. 

Now, holding the mixing bottle by the neck between the thumb and first finger of the 
left hand, place the smaller or dropping tube of the burette into the mouth of the bottle, 
which must be constantly shaken ; let enough of the solution of ammonia thus be brought, 
drop by drop, from the burette into the mixture in the bottle, till the red begins to change 
into blue, or till it has been converted into the deep reddish blue of the purple onion. This 
tone of color is the proper sign of the complete saturation of the acids. To distinguish it 
still better, turn the bottle, keeping its mouth closed with the thumb, and examine the 
fluid in the tube-shaped neck of the bottle, and afterwards, if required, add to it another 
drop of the solution of ammonia. This operation is to be repeated until the proper tone of 
color, neither red nor blue, has been reached. If some of the fluid should adhere to the 
thumb, it will not affect the result, as the quantity of the solution of ammonia used and 
marked on the scale of the burette shows the quantity of acid. 

After thus fixing the precise point of the saturation of the acids the burette is held upright, 
and the quantity of the solution of ammonia consumed is accurately determined—that is, to 
what line on the scale the burette has been emptied. The quantity of the solution so used 
corresponds to the quantity of acid contained in the must or wine, the larger division lines 
opposite the numbers indicating the thousandth parts, and the smaller lines or dots which 
divide the space between one figure and another into ten subdivisions marking the ten- 
thousandth parts. If, for instance, the testing fluid, or solution of ammonia, has in any 
experiment been consumed to the third small line below figure nine, the quantity of acid 
thus marked 9, 3, is nine three-tenths thousandths. 

Until the eye has learned from practice to recognize the points of saturation by the tone 
of color, it may be well to undertake a series of provings for the purpose of fixing the results 
testing the must or wine already examined by means of litmus paper. When the mixture 
in the bottle begins to turn blue put in the end of a slip of litmus paper to the depth of one- 
half inch, and then draw this end through the thumb and first finger, moistened with water. 
As long as the acids are not completely saturated the end of the blue litmus paper dipped 
into the fluid will appear more or less ReppENED. Not until it ceases to exhibit this appear- 
ance, or till the test paper remains blue, after being wiped off, will the point of saturation 
be reached. 

In examining rep must or wine the method is to be modified as follows: instead of 
filling the pipette with tincture of litmus, first fill it with water up to the line A, and then 
transfer it into the bottle. After the quantity of must or wine needed has been added, drop 
six-thousandths of the solution of ammonia into the mixture, constantly shaking it while it 
is dropped, then test it, and so on, after every further addition required with litmus paper, 
until it shall no longer be reddened after it has been wiped off. 

Saurs.—Salts are combinations of an acid with a base. If such a compound, for example, 
kitchen salt, or tartar, is dissolved in a liquid, and the solution left standing in a warm place 
until the liquid is evaporated, the salt remains in the shape of small crystals. 

The salts held in solution in must and wine are very different, according to the constituent 
parts of the soil in which the grapes are grown. Besides bitartrate of potassa, or the so- 
called tartar of wine, the following substances have up to this time been discovered in the 
grape: sulphate of potassa, sulphate of soda, muriate of lime, sulphate of lime, phosphate 
of lime, nitrate of lime, tartrate of lime, hydrochlorate of soda, (kitchen salt,) potassa tar- 
trate of alumine, (Weins aure-kali-Thonerde.) 

The same variety of grapes, in addition to the tartar of wine, abounding in all kinds, 
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according to the diversity of the soil where they grow, may, therefore, contain also more or 
less of salts of one or the other description. Is there not here another proof that none of 
the salts do of necessity form a constituent part of a good wine, that many do not belong to 
wine at all, and that even the best grapes may contain substances that at least are not indis- 
pensable to the production of wine, else it would follow that perfectly ripe grapes of the 
same variety must at least contain the same salts in the same quantity? 

Those salts, however, like many other substances, not only are not necessary to the pro- 
duction of wine, but if present in it in large quantities, certainly have an injurious effect on 
the taste of the wine. 

The dilution of the superfluous acids in the must, by a suitable addition of water and sugar, 
will likewise in this respect be attended with a better effect, for two reasons: Ist, the inju- 
rious salts are thus distributed over a larger quantity of liquids; 2d, in proportion as sugar 
is added and alcohol produced a larger quantity of salts is separated, because they are only 
soluble in water, and not in alcohol, so that in a given quantity of liquids the less salts 
remain dissolved the more alcohol it contains. 

A large proportion of salts in grapes is always owing to a large quantity of salts in the 
soil or to the manures applied. Especially injurious to the taste of the wine are the salts of 
grapes grown on a soil containing much nitrate of potassa, nitrate of lime, talcose earth, 
and ammonical salts. The amount of sugar contained in such grapes, even if the wine 
requires no other improvement, should always be increased to 28 or 30 per cent., in order 
to remove the greater portion of the injurious salts by the increase of the quantity of alcohol. 

The chief utility of some salts, for instance, tartar, (kitchen salts,) sulphate of soda, (Glau- 
ber’s salt,) is said to consist in imparting to the wine laxative and aperient properties. Ad- 
mitting this, those wines can only possess such a property in which these salts are actually 
present. And in many of the best wines several of these salts, with the exception of tartar, 
which is found in all, are either entirely wanting, or exist only in such small quantities as 
will hardly admit of being determined ; their presence, in a certain definite proportion, can 
evidently have no effect upon the quality of the wine as a beverage. Were it so, the wines 
in the hotels, for the benefit of their consumers, would require to be labelled or assorted 
very differently. Instead of Johannisberg, Liebfrauenmilch, &c., of such and such a year, it 
should read wine of such an amount of tartar, Glauber’s salt, &c., or wine of aperient prop- 
erties to such and such a degree. 

The above remarks, however, must not be construed as if the dilution of the acids may 
also be followed by a dilution of the salts, which perhaps might be less beneficial, for it has 
been acknowledged by Dr. Bécker, one of the most competent authorities in matters relating 
to health, ‘‘ that no substance conducive to health is removed from the wine by an addition 
of sugar and water before the commencement of fermentation.’? My remarks have been 
directed only against the assertions of some interested speculators, who attach a special value 
to the constituent parts that are of mere incidental occurrence. 


GUMMY AND MUCOUS SUBSTANCES. 


These substances might likewise be readily dispensed with, but in wine-making we have 
to take up with them in common with those ingredients that are useful and indispensable 
in the juice of the grape. 

The mucous matter nowise adds to the quality of wine, which even seeks to get rid of it, 
partly by removing it during the process of fermentation, and partly by separating it ata 
later period, together withthe tartar. It appears, therefore, that the presence of these 
gummy substances, which are to a considerable amount found in many of the musts, ren- 
ders the clarification of the wine difficult, and so it would be well to remove them before 
the fermentation begins. This is partly done by the process of freeing it from the mucous 
matter, by which, if properly done, some of the other substances not destined by Nature 
for the production of wine are separated, as well as all unclean matters which may have 
come from without into the must. tail ; 

The same applies to the gelatinous acid, a portion of which is likewise separated with the 
lees, while another portion, in connexion with superfluous alkali (potash) and alkaline 
earths, (lime, &c.,) with which it enters into insoluble combinations, settles in the water. 
This useless substance is likewise removed by the process of freeing it from the mucous or 
gummy and mucilaginous substances. 
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COLORING MATTER. 


I know of only one variety of grapes, the dyer’s grape, (Vitis tinctoria,) the juice of which 
is red-colored. In all other red, blue, and black varieties the bluish-red coloring matter is 
contained only in the skins, or husks. It is of a resinous nature, and therefore insoluble in 
the must so long as no alcohol has been formed. For this reason the blue and red grapes 
will produce only white wine, where the must is not allowed to ferment together with the 
skins, in which case the coloring-matter is dissolved by the alcohol formed during the pro- 
cess of fermentation. The more thoroughly this is done the darker is the color of the wine, 
the richer the must is in sugar, and hence the more alcohol is formed the longer the wine 
is left in contact with the skins. The color, too, appears the darker the less acid the wine 
contains, as the acids change the deep reddish-blue color into red. An addition of water 
not too large with sugar to correspond not only does not at all deprive the red wine of its 
color, but rather gives it a darker shade. 

The coloring matter, brought frequently into contact with the air, oxydizes, becomes 
brownish-red, and gradually separates from the wine. Red wines, therefore, should be 
transferred from one cask into another only by means of a leather pipe and bellows. By 
the addition of some vinous acid, however, the change of the color can be checked and the 
former hue restored. 

The green color of the juice of the white and yellow grape is derived from a substance 
present in the-juice as well as in the skins, and which is called leaf-green, or Chlorophyl. 
That the green must produces wine varying from amore or less light to a dark yellow 
color is owing to the greater or less quantity of lime in the soil on which the grapes are 

rown. i) 
‘ The dirty-looking, dark-yellow color assumed by many white wines after a long contact 
with the atmosphere is most probably owing to the oxydation of nitrogenous compounds, 
gluten, animal and vegetable substances,) and also where much mucilage exists, which pre- 
vents the oxydized substances from settling, it is the remote result of an imperfect fermenta- 
tion, for nothing, or as little as possible, that does not belong to the wine should remain 
after a properly conducted fermentation. : 

The fact that the gummy substances prevent the particles suspended in the liquids from 
settling is easily shown ; for example, if we have black ink prepared without gum, it must 
be shaken every time before it is used, because of its black coloring always settling at the 
bottom. This shaking, however, is unnecessary, if we add to the ink a few drops of a solu- 
tion of gum, by which those substances are kept suspended. 


OF TANNIN. 


This is a substance of a peculiarly astringent taste, which is important in the making of 
wine, because it frees it from a number of those substances, partly useless and partly inju- 
rious, that are contained in the must. In the grape the tannin is present, especially in the 
seeds, skins, and stalks. 

Tannin, therefore, enters into wine when grapes are so much pressed as partially to 
mask the seeds and stalks, or when the must is allowed to ferment with the seeds, skins, and 
stalks. Tannin is easily dissolved in water, and consequently in must, while it has the 
property of forming insoluble compounds with animal substances, (existing in the must in 
the form of animal and vegetable substances, albumen, gluten, and lees,) and thus often 
settling in the shape of leather-colored lumps of the size of the fist. 

While a large portion of it, together with the substances referred to, or at least a part of 
them, is separated during fermentation, the remaining portion can easily be removed by 
adding and intimately mixing with the wine a sufficient quantity of milk, albumen beaten 
into a froth, or dissolved isinglass, lime, &c. By this method wine is clarified, or, as it is 
said, refined, in those cases in which the turbid wines still contain some tannin. If tannin 
be wanting, and its turbid character is owing to the presence of gummy substances, then, on 
the other hand, a solution of tannin must be added to the wine to be refined. An addition 
of tannin is also an approved remedy against the grease-disease of wine. The greater the 
amount of tannin in red wines fermented together with stalks, skins, and seeds, or even 
skins and seeds alone, seems to be the reason why they are generally preferred as a common 
beverage in Southern wine-growing countries to the white wines containing a greater 
amount of tartar. The effect of the high temperature of those countries in relaxing the 
muscles would become greater by the frequent use of a beverage containing much tartar and 
of a laxative character, while tannin tends to produce a greater contraction in the muscular 
system than any other substance in daily use. 

The Northern man, on the contrary, whose tension of muscles is naturally much greater, 
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requires in his drink something that quickens the blood and promotes its circulation, rather- 
than an astringent. And this is done by the alcohol in the diluted state, such as is found. 


in good wines. 


NITROGENOUS COMPOUNDS AND FERMENTATION. 


The nitrogenous compounds (vegetable albumen, gluten, &c.) are among those ingredients: 


in the juice of the grape, abundant in the unripe fruit, which serves as the first nourishment 


for the germ of the plant contained in the seeds, and which may likewise be important for’ 


the production of wine, but ina great measure unnecessary in wine already made. These: 


substances dissolved in the must as completely as the sugar, under certain circumstances: 


turn into the fermentiyg principle (yeast, barm,) and so become capable of changing the 
must into wine, a fluid’6f a wholly different character in its smell and taste, and sometimey 
intoxicating qualities. 

These changes are wrought by fermentation, and this is excited, caused and sustained by 
a portion of the lees being converted into the fermenting substance. This substance is only 
gradually so changed, and in proportion as it oxydizes, or receives oxygen from the air, in 
consequence of which it coagulates, and shows itself in a turbid state of the must or young 
wine. The oxydation of the lees takes place but gradually, and ‘just in the degree the 
exhausted lees settle, so that the process of fermentation must be kept up by the constant 
supply of new lees. For it is a mistake to believe (a fact I wish to urge here particularly) 
that all the fermenting substance, or such as produces lees, yeast, is removed by an after 
fermentation, or by a second racking-off of the wine. It is only the yeast-matter which has 
coagulated by means of the oxygen received which has settled, and all German wines, even 
after becoming very light, still contain a considerable portion of this substance. All white 
wines of unfavorable seasons, even after two or three years, appear to contain a larger portion 
than would be required to decompose double the amount of sugar possessed by the must. 
For this: reason the German white wines of inferior seasons begin again, even after some 
years, to move, or work, during the warmer season, actually undergoing a second fermenta- 
tion, becoming more or less turbid, and forming new sediment. With the increasing tem- 
perature of the atmosphere a change of air is constantly taking place in the cask, the heat 
of the day rarefying the wine, and expelling from the empty space the air already partially 
deprived of its oxygen. Through the coolness of the night the wine is again thickened and 
condensed, thus admitting fresh air, bymeans cf which new oxygen is received, and new lees 
are formed of the material already existing for this purpose. ' 

There is much less lees matter left in red wines after fermentation, because they are 
allowed to ferment together with the stalks, or, if the berries have been picked, at least with 
the seeds, and the tannin extracted from the latter settles, with a corresponding quantity of 
yeast matter, in the shape of an insoluble compound. Red wines, which have become 
settled, and have fully undergone fermentation, and have been kept in contact with the 
skins and seeds for several months, will never work again after their first drawing off. 

It is the same with wines made from Southern grapes containing a great proportion of 
sugar, a large quantity of which remains undecomposed after the smaller proportion of their 
nitrogenous substances has coagulated and completely separated in the shape of lees. 

Wines in which the whole of their sugar has been decomposed are called sour, or dry wines. 
Those still containing a large quantity of undecomposed sugar are called sweet, or liquor 
wines. 2 

The lees-matter remaining in the wine after all the sugar has been decomposed has the same 
effect upon the alcohol formed in the wine which it previously had upon the sugar ; for in 
the same degree as it turns into lees by contact with oxygen, the alcohol tends to combine 
with the oxygen to form acetic acid. Fortunately this change can take place only to a 
limited extent, on account both of the cold temperature of good wine cellars, and of the 
slight change of air confined within the walls of the casks. 


FRAGRANT OR FLAVORING SUBSTANCES. 


Besides the peculiarly agreeable wine flavor of all wines made from grapes, and by which 
they are distinguished from all other wines made of orchard fruit and berries, there is still 
another peculiar fragrance developed in some wines made from particular varicties of grapes. 
This odor resembles the fragrancy of the grape blossoms, and is known as aroma, flavor, or 
bouquet of the wine. , 4 } 

Neither the general flavor of the wine nor the bouquet is present in the must, but the 
matter or substance exists there, from which these are developed during fermentation and 
in the cask. The former, the characteristic flavor of the wine, is owing to a fatty acid dis- 
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covered by Liebig and Pelouze, and which has been named by them Oenanthic acid or 

Gcnanthic ether, as it always occurs in connexion with ether. ‘ 

Dr. Winkler (a chemist distinguished for his explanations of the process of vegetation) 
has succeeded in throwing new light on the origin of the bouquet. He obtained from a 
wine of a rich bouquet a peculiar nitrogenous compound, in the shape of a neutral salt, 
which possessed in the highest degree the flavor of the bouquet of the wine used. He 
therefore draws the conclusion that ripe grapes furnish a delicious bouquet, whilst unripe 
grapes produce a repugnant one. Wine even from the so-called bouquet grapes, which have 
become fully ripe, not only.are wanting in the bouquet, but, what is still worse, they possess 
a very unpleasant smell. Since, therefore, some grapes do not fully ripen even in the best 
seasons, and as others do so even in the worst ones, the agreeable and valuable bouquet of 
favorable years, by throwing the ripe and unripe grapes together into a basket or pot, is in- 
jured in two ways: First, that instead, for example, of 100 per cent.g only 90 per cent. of a 
fragrant bouquct is obtained ; and, secondly, that, in the place of the 10 per cent. of this 
agreeable bouquet, still wanting, there is 10 per cent. of a disagreeable one, which will neu- 
tralize at least the same amount of the former; so that by pressing 10 per cent. of unripe 
grapes together with 90 per cent. of ripe ones, the wine loses one-fifth part of its fragrant 
bouquet. In poor and inferior years, when the ripe grapes may amount only to from 10 to 
30 per cent. of the whole vintage, the agreeable bouquet is thus wholly lost in the dis- 
agreeable one. 

As the price paid for bouquet wines is not always in proportion to the fineness of the 
aroma, but as wines of the same locality and year, with only one-fifth of a better bouquet 
than others, bring a price double and three times as high, it is easy to see what damage is 
done by neglecting to carefully pick out and assort the grapes, and leaving thgpbes ; to the 
laborers as a part of their wages. 

Besides, unripe grapes are always over-acid and poor in sugar. By adding to the must 
the requisite proportion of water and sugar, and diluting its acid, it is evident that the un- 
pleasant smell of the bouquet will at the same time be diminished. 

It is, moreover, probable that accurate experiments will show that the bouquet matter, as 
well as all the other constituents of the grape, is of the same condition, both in ripe and 
unripe grapes ; and that the peculiarity of the bouquet to be developed depends in part on 
quantity of alcohol formed during fermentation. 

This supposition is the more likely from the circumstance that wines from bouquet grapes 
of the same general condition, which are richest in alcohol, are also at the same time richest 
in a fine bouquet. This fact renders it further probable that the volatile alcohol, or the stil 
more volatile ether formed from it, is the bearer of the bouquet fragrance, according to 
which idea too little bouquet fragrance may be developed, in case of there being too small 
a quantity of alcohol ; while on the other hand, in case of too great a proportion of alco- 
hol, the bouquet may be too soon exhaled. The following experiments almost give cer- 
tainty to these conclusions: 

Within two years wine has been made from the skins of grapes in several places by way 
of experiment. In some cases mentioned, when the autumn work was finished, the skins 
of the grapes, first drenched with water, were pressed, care being taken that after the small 
quantity of their sugar was decomposed, and they had passed into the acid fermentation, 
the sugar and water still needed should be supplied. The result was, that this wine from 
grape-skins (mostly of Riesling and Rulander grapes) had more agreeable and richer bou- 
quet than the wine obtained from fresh-pressed must, so much so that in one case a wine- 
producer was induced on this account to better his wine from must by mixing with it the 
wine from the grape-skins. 

From this experiment it is clear that the bouquet matter, or at least a portion of it—as in 
pears, apples, apricots, and the fragrant plums—is contained in the skins or husks of the 
grapes, so that the must of the bouquet grapes should be allowed to ferment for a few days 
at least together with the skins of the picked berries. 


THE EXTRACTIVE PRINCIPLE, 


After the chemist has analyzed the juices or the extract of plants, and removed the sub- 
stances more generally known as sugar, acids, salts, albumen, &c., ard after he has care- 
fully evaporated the water, there is left at last a brown substance uncrystallizable, and sol- 
uble in water and alcohol. This substance usually possesses in a higher degree the taste 
and medicinal virtues of the plant from which it has been obtained that has such properties. 
it is called the extractive principle, of which there are a great many varieties of different 
kinds—such as absinthin from wormwood, asparagin from asparagus, &c., &c., though there 
is NO oenin or oenonin, as the extractive principle of the wine might be called, to be found in 
one of the shops. Still the single Department of Herault, in France, in which 200,000 
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casks (fuder) of wine are annually distilled, could supply the whole world.with extractive 
principle at trifling prices. 

This extractive principle has little or no influence upon the value and quality of the wine, 
or if it has any, as Mr. Liebig cautiously asserts, it is evident from the experiments of 
Geiger and Ludersdorf, on a number of wines of different kinds and seasons, that it is not 
a perceptible one in respect to wines of luxury, and in a dietetic respect it has none except 
by a very trifling increase of acids in proportion to the other unvolatilized parts. Accord- 
ing to M. Chaptal, the quality of wine increases in the same degree, and as its extractive 
principle is removed. 

In chapter ix, § 4, of his celebrated work, he says: ‘‘The extractive principle always 
abounds in the must; but as the sugar is decomposed by fermentation, this principle like- 
wise diminishes. A portion of it settles to the bottom, which is the greater in quantity the 
more alcohol has been formed. The extractive principle, therefore, is the chief ingredient 
of the so-called lees. Itis this lees which is removed from the wine by drawing off or rack- 
ing to prevent it from turning sour. There is a larger portion of lees present in fresh wines 
than in old ones, which are the more completely freed from it the older they are.”’ 

As now the wines increase in quality by age, the extractive principle is a hindrance to 
their betterment, and must first be gradually removed before they can attain their best 
quality. 

It is generally known that on every drawing off, until the wine has obtained its greatest 
age, a new, though gradually lessened, sediment of lees is formed, consisting mainly of the 
extractive principle. We well know, too, that physicians prescribe only old wine to their 
convalescents, which further shows that the extractive principle is of no value as to dict. 

From our mination of the ingredients of the juice of the grapes, and of their essential 
properties, we are justified in concluding that it is only the aeids, the tartar, the leés mate- 
rial, 7. c., the substance producing lees and the tannin, abounding even in unripe grapes, 
and present to a great extent in the skins with water and sugar, (the proportion of which 
can and ought to be corrected in every must pressed from imperfectly ripened grapes,) 
that are indispensably necessary to the production of wine, and that a good middling wine, 
atleast, may also be obtained from all grapes, however unripe they are in unfavorable 
seasons. 


FERMENTATION. 


In calling the fermentation which must has to undergg a spirituous or vinous fermenta- 
tion, such conditions only have been brought into view as are necessary, in order that the 
sugar of the must may be decomposed as thoroughly as possible, and that as much alcohol 
and carbonic acid as can be may be generated. But the fermentation of the must is not so 
much for the purpose of the formation of alcohol as of wine. It can, however, only be 
called wine in that stage when it is free of all substances that do not belong to wine, and 
which render it liable to continued changes, and endanger its keeping properties. 

By the present method of effecting the fermentation of must and preparing a fresh wine 
as an article of commerce that may be liable to no changes, it is likewise finally relieved of 
the substances above mentioned, but only by a very gradual process, and often, after a long 
series of years, more than doubling the cost of the wine for interest, loss, and the expenses 
of management. It is, however, the object of modern industry not only to produce a good, 
but a cheap article that is to save as much as possible of the capital, material, time, and 
labor. 

The must should be made to ferment in the same degree of temperature in which it takes 
place in the warm native countries of the grape, and where this fruit ripens, and is pressed 
at the end of August and in the beginning of September. We have, however, the advantage 
of removing the wine, after it has passed the fermentation by which alcohol and wine are 
formed, into cool cellars, and thus of preventing the spirituous from passing into the sour 
fermentation after the sugar is decomposed. 

Since the practice of gathering the grapes later has been generally introduced, and the 
fermentation has been made to take place during the cooler first half of November, some 
observing wine-growers, whose recollections reach back twenty or thirty years, have noticed 
that the wines undergo a far less complete fermentation, and that in the following year, and 
even in the fifth or sixth year in the warmer seasons (when the grape blossoms) after, the 
fermentations have been much more violent than ever before. i cS = 

Experience and numerous accurate observations have shown that the temperature of the 
fermenting room should, as the fermentation goes on, be gradually increased from 15° to 
at least 22° Reaumur, — $1.5 Fahrenheit, when, besides the decomposition of the sugar, 
the second and important object in fermentation for wine—that is, the complete separation 
of all foreign substances, and especially the fermenting matter or lees—is to be effected. 
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Even during the liveliest stage of fermentation, the yeast matter, oxydized and turmed into 
the fermenting principle, is deposited in so large a quantity that if the liquid is very rich 
in sugar thoroughly to decompose the same, the yeast matter (lees) towards the end of the 
fermentation, even at an increased temperature of 22°, must be brought again into greater 
contact with the fermenting mass by stirring it up by means of the wine-switch, or rolling 
the casks backward and forward. ‘This effect from an increased temperature in the fer- 
mentation, of more thoroughly settling the lees, is made before the whole quantity of sugar 
is decomposed, furnishes therefore the means of giving the wine any degree of sweetness 
desired. * * * From a great number of experiments and accurate observations in dif- 
ferent regions, it is evident that as the grape requires a certain degree of heat for its ripen- 
ing, an additional degree, too, is also to be given to the must to make a perfect wine, or 
one that is not liable to further changes. 

Tf it does not receive this degree of heat during the first fermentation, it has to take up 
with such a portion of it as there is; but it will be our own fault if, as long as it con- 
tains any of the lees matter, it has to undergo repeated fermentations, more or less percepti- 
ble, and forming new sediments even when bottled as often as it reaches a higher tempera- 
ture, than at the end of its first, or its supposed last, after-fermentation. * * ™ How it 
happens that under the influence of a higher temperature nearly the whole mass of lees 
(yeast matter) dissolved in the must can, in a few weeks, possess itself of the oxygen requi- 
site to its oxydation, whilst otherwise it often takes years for it, I cannot say, since hitherto 
chemistry has been unable to point out the source from which such oxygen is derived. It 
is a fact, however, that all white wines made to ferment at a temperature gradually in- 
creased to 22° Reaumur, and by excluding the atmosphere, deposited double the amount 
of lees than wine treated in the usual way and grown in the same locality and year; and 
that having been drawn off from the lees and stored away in cool cellars, they become 
within three months bright, salable, and capable of being removed from place to place; that 
is, they attained such a degree of perfection as wines fermented in the usual temperature 
hardly attain after twelve or fifteen months. 

The more necessary it is on the one hand for a much higher degree of temperature than 
usual during the fermentation to effect a more complete separation of all the nitrogenous 
compounds, the more indispensable it is on the other hand entirely to exclude the atmo- 
sphere from the fermenting must, as otherwise there is increased danger of the formation of 
acetic acid. 

It is believed by many that the carbonic acid gas, a very large quantity of which is formed 
during the decomposition of the sugar, as it is lighter than the atmospheric air, spreads 
itself over the surface of the fermenting liquid, and thus furnishes a layer which protects 
the liquid from coming in contact with the air. This, however, is not altogether correct; 
for the gases, coming into contact with each other, gradually mix together, a process called 
the diffusion of gases, and a portion of the carbonic acid gas, though heavier, rises in the 
empty space, whilst a portion of the common air, though lighter, sinks to the surface of the 
liquid. It is only with the exclusion of the air that this particular mixing or diffusion of 
these gases does not take place; if open vessels are used for the fermentation, the mixing 
takes place ; but the more distinctively, the greater the surface of the fermenting mags, the 
higher the temperature of the place where it is conducted, and the weaker the working at 
its beginning and end of the fermentation. i 

It is also believed by many that no acetic acid can be formed as Jong as there remains 
any sugar undecomposed in the fermenting liquid. This also isa mistake. If the external 
air has free access, the formation of alcohol first takes place on the surface of the ferment- 
ing mass, which is followed by the formation of acetic acid caused by the alcohol coming 
in contact with the air, and receiving from it its oxygen. This operdtion is brought about 
by the Ices still present, together with the alcohol in the uppermost layer of the liquid. 
The lees, after the sugar has been there decomposed, goes on and lends its aid to destroy 
the alcohol which is hardly formed after such decomposition. 

Though this transformation of a portion of the alcohol into acetic acid can scarcely be 
perceived in white must fermenting in casks, it takes place to a much greater extent in red 
wines fermenting together with the stalks and skins in open vats. What producer of wine 
has not observed the swarms of vinegar-flies emerging during warm days, often after twenty- 
four hours, from the pomace swimming on the surface of the red wines, living witnesses of 
the precess going on between the intervening spaces of this pomace. These vinegar-flies, 
however, come into existence only after the acetic acid has been already formed. 

The must, therefore, should always be made to ferment in vats, so closed as to allow car- 
bonic acid gas formed within it to pass off, while the external air is to be prevented from 
coming into contact with the fermenting liquid. This object is effected by fitting the 
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longer part of the fermenting or protecting tube a, made 
of tin, gutta percha, or glass, air-tight, into the perforated 
bung 6, and sinking its shorter part a few inches into a 
glass c filled with water. The cask itself must have an 
empty space of some four inches, and the bung must not 
project more than a few lines on the inside. The must 
obtained from red grapes may be made to ferment best in 
casks set upright, as open vats can hardly be closed air- 
tight. The same casks may afterwards be used to put. the 
wine on store. After removing the head-board from the 
casks destined for the reception of the red must, they are 
set up on a support twelve inches high, with the bung 
turned towards the front. To draw off the wine from the 
pomace as required, a tap-hole is made one inch above the 
bottom, and a tap tightly inserted projecting four inches. 
The casks thus prepared have now to receive the skins remaining in the vats during the 
process of pressing the red grapes previously picked. ‘The head is then again set in, and 
each cask filled through the tap-hole in the top with must, leaving only one-eighth of it 
empty. After this the seeds, which have sunk to the bottom of the must-vat, should be 
distributed among the casks, and the fermenting tubes inserted into the tap-holes and made 
air-tight. 

If the must only with the skins and seeds (without the stalks) has been put into the easks, 
they may safely be left standing until March or April; for after the fermentation is over, 
the space above the wine is filled with carbonic acid gas, thus protecting it from all injurious 

-changes. ine of a better quality, in proportion to the degree of ripeness of the grapes, 
will be obtained by this method, than if drawn off and pressed immediately after fermenta- 
tion. The head-boards, however, must always be covered with water to prevent the staves 
of the empty portion of the cask from becoming dry and shrinking, and the joints starting 
asunder, thus permitting the air to penetrate. The vessel ¢ likewise must always be kept 
‘supplied with water. To preserve this water, as well as that contained in the head-boards, 
from becoming foul, a handful of salt or charcoal should be occasionally added. 

But if the stalks are also brought into the fermenting tubs, the wine should not remain in 
contact with them any longer than usual, because they would else impart to it too much 
tannin. -In this case particular care is required for keeping the skins that give to the wine 
its color immersed in the liquid during the whole period of the fermentation. If they are 
detached from the stalks, they rise at first to the surface, sinking again after a few days, 
when their greatest amount of gas has been developed. Itisnot so, however, when the 
skins are mixed with the stalks, which, by their greater specific lightness, keep the layer of 
pomace that forms in the beginning of the fermentation swimming on the surface. Left 
standing for a longer time these layers would likewise sink. But as they cannot be so left, 
they must be kept down by means of an additional and perforated bottom, not quite the size 
of one of the cask bottoms, and which after the pressed grapes have been put into the cask 
is laid upon them. This bottom is provided with three or four wooden feet or pegs 12 
inches long and one inch thick, turned in an upward direction. If now, after the head- 
board is again put in, the liquid must is gradually poured in, the additional bottom floating 
on the top of it rises until it is forced to stop by its fect reaching the head-board of the cask, 
which dees not, however, prevent the must from rising still higher, thus always covering the 
skins and stalks collected below the additional bottom to the height of some four or five inches. 

The prevention of the formation of acetic acid, and the possibility thus secured of keep- 
ing the wine for months in contact with the skins, are not the only advantages derived from 
the exclusion of the external air; it is of not less importance that by this exclusion an 
average loss of wine of six ‘per cent. will be prevented, and that from grapes of equal quality 
a wine richer in alcohol, and in every respect better, can be manufactured. 

As to the diminution of loss being equal to six per cent., we know that in proportion as 
the air is more or less dry, and to its motion a wet table requires only one-half or two hours 
to dry again, so that it might become dry 10 or even 50 times within 24. hours.** Now the 
question is, What has become of this liquid spread on the table? It has evaporated—has 
been absorbed by the atmosphere. In the same manner a portion of the must coming in 
contact with the atmosphere disappears, with this difference only, that the diameter being 
equal, double and three times the amount evaporates from a vat filled with pressed grapes 
than from the surface of a table; because the really moist surface of the must presented by 
the layer of pomace of a must-tub to the contact of the air is double and perhaps three 
times larger than its apparent one. ‘The layer of pomace extending beyond, as it is a very 


* In this country still oftencr, as the air is much drier than in Europe.—Translator 
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porous mass, its open spaces being penctrated by the air, the visible surface which it presents 
to the atmosphere is multiplied and increased by the thousand other unseen surfaces in 
thogo intervals. But the evaporation from the visible surface is sufficient to explain the 
loss heretofore stated, and it is the greater as the layer of pomace has to be submerged three 
or four times a day, and thus drenched by the must to be exposed again and again to the 
air for absorption. 

It is as easy to explain the smaller amount of alcohol of wines fermented in open tubs ; 
for as the alcohol is much more yolatile than the water, a much greater quantity propor- 
tionally of alcohol disappears in the must that escapes than water. 

Besides a portion of the alcohol forming, especially in the pores of the layer of pomace, 
where there is a higher temperature, is changed into acetic acid, and this explains the infe- 
rior quality of wines obtained by open fermentation. 

This loss of quantity as well as the deterioration of quality cannot be prevented by merely 
covering the fermenting tubs with boards or linen, as has been shown by similar experiments 
instituted in France. 

The fermentation being over and the liquid clarified, it will be found that, with the ex- 
ception of the acids, almost all non-volatile substances of the must haye been separated and 
deposited as sediment, or so-called lees; and further, that the sugar, which had almost 
totally disappeared, has been replaced by three new substances, cenanthic ether, alcohol, and 
carbonic acid; the first of which imparts to the wine its peculiar flavor; the second gives the 
spirituous and lively odor as well as its exhilarating and intoxicating property; the third, of 
which there is only a small quantity in the wine, gives it the prickling taste. 

Tf a certain quantity of the must is weighed before its fermentation, and its amount of 
sugar and free acids ascertained, and the total weight of all the other non-volatile ingredi- 
ents thus accurately determined, on a closer examination of the wine it will be found that 
it has become lighter by the full weight of the substances separated, and half of the weight 
of the sugar before present in the must. The grape-sugar consists of 6 atoms of oxygen, 6 
of carbon, and 6 of hydrogen. ‘This triple compound is separated by the action of the lees; 
and of the substances liberated, 2 atoms of oxygen, 4 of carbon, and 6 of hydrogen combine 
for alcohol, while the other four atoms of oxygen and two of carbon combine as carbonic 
acid. 

It should likewise be remarked that the three substances, oxygen, carbon, and hydrogen, 
differ in their weights, the hydrogen being the lightest; and hence it is that the carbonic 
acid, containing only 6 atoms of oxygen and carbon, and formed from a certain quantity of 
grape-sugar, weighs nearly as much as the alcohol formed of the same amount of sugar, and 
composed of 12 atoms of oxygen, carbon, and hydrogen. By a more accurate determina- 
tion 100 pounds of grape-sugar furnish— 


Ofzalcohol| 5... Ver iwie swore sucaneuelucas acecwaceenoee Seer 51.9 pounds. 
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100 ss 
ALCOHOL. 


The alcohol, or spirit of wine, liberated from water, forms one of the most essential in- 
gredients of all spirituous drinks, from which it may be separated as a combustible liquid, 
clear like water, very thin and volatile, of a pleasant odor, and a sharp burning taste. It 
is considerably lighter than water, for, if a cask of distilled water weighs 1,000 pounds, the 
weight of an equal cask of alcohol amounts only to 791 pounds. In other words, 791 
pounds of alcohol occupy the space required by 1,000 pounds of water. 

One of its most important properties consists in its weakening and checking fermentation, 
though it is itself a product of it. The lees of concentrated alcohol are utterly incapable of 
exciting or sustaining fermentation. It is true that alcohol formed by fermentation, much 
diluted by the water of the must, has not the same strong power. Still, even in this con- 
dition, it has the power to weaken the action of the lees and to retard its operation, and 
this power increases during the process of fermentation in proportion as its own quantity is 
increased, whilst the action of the lees is not only weakened in proportion as an increased 
quantity of alcohol is formed, but also as it gradually loses the heat with which it was 
combined. When the sugar, at the commencement of the fermentation, is decomposed 
into its elements, heat is set free, causing the fermenting liquid to become warmer. By 
this heat the action of the lees is strengthened, the decomposition of the sugar goes on 
more rapidly, steadily increasing the power of the heat that supports the lees, until, on the 
other hand, enough alcohol is formed to check the action of the lees, which it does the 
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more successtully the less new heat is developed, and the more the air of the place of fer- 
mentation, and also the fermenting liquid, are cooled down, which is the quicker effected 
the smaller the mass of the fermenting liquid is, and the greater its surface exposed to this 
process in the fermenting vessels. 

Though the decrease of the heat is at first only the result of the process of fermentation, 
retarded by the action of the alcohol formed, yet it soon after itself becomes a co-operating 
cause of a still greater weakness, and finally of a total stoppage. This accounts for the 
imperiect fermentation of wine and its consequent results in this climate, (Germany, ) as 
well as for the necessity of aiding the lecs in the struggle with the alcohol by means of ex- 
ternal heat. : i 

Ancther property of the alcohol is, that, when rarefied, by the lees, it will absorb oxygen 
from the air and so combine acetic acid. From this reason, and the fact that this process, 
like all chemical decompositions and combinations, is aided by heat, it becomes necessary 
to continue this aid only as long as there is any sugar left, and to stop it as soon as all the 
sugar has been decomposed—a fact which may be known by the carbonic acid being no 
longer formed. 

Strong acids contained in wine gradually decompose the alcohol or combine with it to 
form different kinds of ether, by which it becomes still more volatile, adding greatly to the 
odor and flavor of the wine. Such kinds of ether are especially formed in the strong wines 
rich in alcohol, and add greatly to their peculiar balsamic flavor. - 

The preparation of alcohol required for good wine is indicated by such standard wines as 
are produced from the bést and ripest grapes of the most favorable localities and seasons. 
The quantity of sugar contained in must from such grapes will be at least from 22 to 28 
per cent. 

As we have already allowed to wine from perfectly ripe grapes seven thousandths of acids, 
the amount of alcohol should be at least 11 per cent.; a rule of Nature herself, which I 
would the more recommend, as it has been frequently shown by experience that of wines 
improved by the addition of sugar, the most spirited, the proportion of acids being equal, 
are not only regarded as the best, but also yield a much higher profit. 

It is my firm conviction that at no distant period not only all inferior must will be 
improved, but that all must, without exception, should always contain from 24 to 28 per 
cent. of sugar to obtain wines from 12 to 14 per cent. of alcohol. 

By Geisler’s vaporimeter, the amount of alcohol—say a thimblefull of any liquid—can 
be determined in 3-4 minutes, with the greatest accuracy, even to 1-10, even 1-20 per 
cent., (1-1000 to 1-1200.) 


CARBONIC ACID. 


As we have seen above, a portion of the elements of the sugar, on being set free, and 
forming new combinations, is changed into carbonic acid during the process of fermentation. 
At first, this new combination consists of invisible little points in the interior of the 
fermenting liquid, which are in fact most minute air-bubbles that, by the action of the 
heat, become more and more expanded, and therefore lighter than an equal space of the 

. surrounding liquid. On account of this increasing lightness, they rise rapidly through the 
must, impregnated with the alcohol, carrying off a portion of the alcoholic liquid, which is 
lost when the fermentation is carried on in open tubs, or in casks, with their bung-holes 
open, being dissolved by the air. Another argument in favor of fermentation in closed 
vessels. 

A portion of the carbonic acid, however, remains dissolved in the wine, and this is what 
gives to the young wine its prickling taste, and to the sparkling wines their foaming quality. 
The quality of carbonic acid which can thus be retained depends on the temperature of the 
wine. The lower the.temperature is the greater the quantity.“ In the same degree that 
the wine reaches a higher temperature, another portion of the remaining carbonic again 
escapes. ‘This accounts for the movement at the beginning of the warmer season in such 
wines as contain no more of undecomposed sugar, and in which this movement cannot be 
attributed to a new after fermentation. ‘The carbonic acid, however, gradually altogether 
disappears. Settled wines, ready for use, do not contain carbonic acid, and such wines only 
should be bottled, as common bottles are apt to burst, in consequence of the carbonic being 
expanded by a rise of temperature, or, if they resist the pressure, the wine becomes more 
or less sparkling, which, though gratifying to the palate in champagne, is not desirable in 
common wines. The presence of carbonic acid is, therefore, looked upon as a hindrance to 
their development and perfection, which can mostly be removed by carrying the fermenta- 
tion in an increased temperature. 


* In sparkling wines, however, after being bottled by means of an artificial after fermentation,a still greater 
quantity of carbonic acid is developed than they could have retained in open vessels. 
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The carbonic acid gas, (once called fixed air,) formed by the fermenting must, and diffusing 
itself where the fermentation is going on, is known by a sub-acid pungent smell. Tn cellars 
where there is a great deal of must fermenting at the same time, breathing is rendered 
difficult by it. A light held over fermenting must is immediately extinguished. if breathed 
in, the carbonic acid is deadly in its effect. Though this quality is well known in all wine- 
growing countries by numerous cases of suffocation, yet the same accidents occur every 
year. ‘The simple precaution of carrying a light before us, that we may know how far to 
proceed safely, will prevent their recurrence. { f 

All danger may, however, be avoided by pouring lime water (of newly-slackened lime) 
below and between the casks and tubs, repeating it every three days during the period of 
the principal fermentation. The carbonic acid and the lime have a great tendency to unite 
with each other. Now, as the former, in consequence of its weight, sinks at first to the 
ground, the union takes place, if it finds there any lime, before the carbonic acid gas can 
enter into combination with atmospheric air. : 

By the method of fermentation in closed tubs, the danger of suffocation in the fermenting 
rooms may even be profitably obviated by using the carbonic acid for preparing bicarbonate 
of soda, the profits from which may reduce the cost for the improvement of the wine. 


ETHER. 


This substance is a Very thin liquid, highly combustible, of an agreeable, pungent, and 
enlivening flavor, formed in the wine by the action of the acids upon the alcohol. Besides 
the oenanthic ether or oenanthic acid ether, we find also in wine oxalic ether, formed by the 
oxydation of a portion of the alcohol and acetic ether, which, however, only takes place 
when, from neglect, an opportunity is given for the formation of acetic acid. As the pro- 
duction of all, ether occurs at the expense of the alcohol, and to an extent unknown, 
reducing more and more the strength of the wine, we have another reason for giving to the 
wine, at its origin, at least that amount of alcohol it would have possessed had the grapes 
used been perfectly ripe. 


ACETIC ACID, (VINEGAR. ) 


This most dangerous enemy of all wines and beverages, like wines, acts the more inju- 
riously since the presence of its smallest quantity, a deserved punishment, for want of clean- 
liness or negligence, contributes to its own increase. This shows the absurdity of letting 
the must, with the skins and stalks, ferment in open vessels, and of thrusting into the fer- 
menting liquid the layer of pomace after it has been in contact with the atmosphere and 
become thoroughly acid. By this means a principal or a vinegar substance, causing the 
formation of a larger quantity of acetic acid, is actually brought into the wine. It has 
been contended that the formation of acetic acid takes place only at a temperature over 15° 
Reaumur, = 65.7 Fahrenheit—an unreliable assertion ; for, after acetic acid has once been 
formed, the wine will become sour, though more gradually so even under 10° Reanmur, = 
54.5 Fahrenheit. 

The so-called mould covering the wine in casks not kept full is not only a symptom of 
the wine becoming sour, but is always accompanied by the formation of acetic acid, even 
though its presence could hardly be detected at the outset. 


LEES OR SEDIMENTS IN THE CASK. 


As distinguished from the lees-fermenting substance suspended in the liquid during the 
fermentation and lees in the cask are those sediments which settle to the bottom, partly 
during the fermentation, and partly while the wine is kept in store. When, in what way, 
and how often the wine should be drawn off the lees? are questions often asked. 

Considering how Nature acts in the production of wine, we cannot for a moment doubt 
what must be the answer to these questions. Do we not see the must when fermenting in 
full casks eject the so-called lees, both the real lees, so far as they have done their part in 
exciting fermentation, and also those ingredients of the juice not belonging to the wine, 
together with the foreign impurities it contains, thus to purify herself, as the simple vint- 
eager aptly expresses it? And, again, is not the same thing also done when the fermentation 
“takes place in casks not wholly filled, with this sole difference, that the substances to be 

-discharged by the must are sent downwards, settling\on the bottom of the casks? Many, 
however, are of the opinion that this deposit of sediment takes place only after the principal 
fermentation is over. But let the must undergo its fermentation in a transparent bottle not 
quite filled, the settling of the so-called lees will be seen to proceed as rapidly as when they 
are thrown out during the fermentation in full casks. After the first two or three days the 
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sediment already deposited, within the next fourteen days scarcely has added to it one-tenth 
more—a proof how eager Nature herself is to throw out all foreign matter not fitted to the 
production of wine. ‘ 

The so-called lees, the presence of which in wine casks is said by some to better the 
quality of the wine, consists of a very little real lees which have, indeed, fulfilled their 
object of exciting fermentation, then ofa large portion of mucilage, a substance which, of late, 
many haye tried to remoye prior to the fermentation, and, finally, of a quantity of dirt of 
all sorts, which has come mixed with the must from without, such as crushed snails and 
mig eggs of insects, excrement of birds, sweat and dirt from the laborers, earth, 
sand, &c. 

Since the greater part of the lees, as already mentioned, notwithstanding the fermenting 
movement, settle during the first days, so the first drawing off should take place directly 
after the principal fermentation ; and, as the settled lees can have only an injurious effect on 
the alcohol when found in contact with it for a longer time, they should be separated from 
the wines as often as any considerable sediment has been formed, or, as we cannot always 
perfectly judge of this fact, at least three or four times previous to the commencement of 
the warmer season. 


PREPARATIONS FOR THE VINTAGE.—CLEANING THE UTENSILS USED IN 
THE VINTAGE. 


The must never leaves the press in a better but often in a much worse state than its 
natural one, even in the most unfavorable seasons. This, however, is the fault of man 
himself, for the carelessness with which the utensils of the press, and especially the press 
itself, are cleansed is almost incredible. 

It is thought sufficient to rinse them merely with water, while the tubs for receiving the 
grapes and must, and which can, when done with, be put into a brook or stream near by, 
are watered for weeks, showing that a mere washing away of the dirt on the surface is not 
deemed enough in the case of these wooden utensils. Some twenty years ago it was found, 
in a distillery of Prussia, managed on scientific principles, that, other things being equal, a 
perfect cleanliness of all the wooden utensils used in connexion with the mash made a gain 
of from 10 to 15 per cent. more of alcohol. This fact was shortly after scientifically ex- 
plained, it being shown that the fluid mash remaining in the pores of the wood is by means 
of the alcohol there changed into acetic acid, and that this acid, the worst foe to every 
spirituous beverage, lessens the gain of alcohol in two ways: first, by disturbing its forma- 
tion ; secondly, by causing acetous fermentation after the alcohol has been formed, convert- 
ing a portion of it into acetic acid. No improvement has since attracted a greater share of 
attention in the distilleries than the reduction of this acid, which is so hostile to alcohol. 
In those distilleries that are best arranged, the inside of the fermenting vats are carefully 
varnished, and the tubs for the yeast and the cooling vessels are even lined with copper. 
Such other wooden utensils as cannot be protected in this way from the mash penetrating 
into their pores and joints are cleansed with the most scrupulous attention. 

In making wine, however, the same cleanliness with respect to all utensils is still moro 
indispensable. By giving them a mere washing or rinsing they will only be cleansed on 
their surface, their pores and joints remaining filled with acetous fermentative substances. 
Acetous acid in the fresh wine, as in must, not only hinders the formation of alcohol, but 
produces the acetous fermentation—that is, the gradual change of alcohol into acetic acid, 
and thus causes the wine to become flat and to turn sour; it is, therefore, considered as one 
of the principal causes of many distempers of wine. Another injurious effect of acetic acid 
is its preventing the formation of the ether of oenanthic acid, to which wine made of grapes 
owes the peculiar balsamic vinous odor that distinguishes it from every other sort of 
beverage. 

The most perfect cleanliness of all the utensils used is therefore a principal and indispen- 
sable condition in the manufacture of wine. All wooden implements, especially the press, 
should be washed and scoured with lye or lime water and a brush of stiff bristles, until, after 
repeated rinsings, a piece of blue litmus paper brought in contact with any moist spot of 
the article washed no longer turns red. 

The same care must be given to the cleansing of the casks, so as to avoid the repugnant 
tang in them, which prevails so generally and to such a degree that, in some parts of the 
country, a quarter of ail the wine produced is affected by this unpleasant taste, while in 
others the native wine-drinkers have become so much accustomed to it as not to notice it, 
unless it is very strong. hs 

As to new casks, the tan is quickly and easily removed by the application of lime. Twenty 
pounds or so of unslacked lime is required to a hogshead (ruper.) It is crushed into small 
pieces and put into the cask through the bung-hole, and then about an equal amount of 
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warm water is poured over it. After the Jime has fallen apart, two quarts of boiling water 
are added to each pound of lime, the bung is put in tight, and the cask turned about every 
hour in all directions, and then lies for one hour, sometimes on one side and sometimes on 
the other, or it is left standing alternately on either its bottom or head. After pouring out 
the lime water, the cask is twice or so washed with warm water, and then rinsed with a 
decoction of vine leaves, or with warm cloudy wine (Trubwein.) Finally, it is rinsed once 
more with cold water. 

A better method is to steam the cask, or, still better, the wood of which they are made. 
For this purpose the best apparatus are portable generators of steam, which can be set up in 
the open air. ‘They are also well fitted for steaming the large casks kept in the cellar, 
(Lagerfasser,) as they can be set up near each cask. See my book ‘ Description of my port- 
able Generators of Steam,’’ Trier, 1844, (Beschreibung meiner tragbaren Dampferzeuger.) 
From the description there given they can be built of the required size or power by any 
coppersmith, and much cheaper than a common steam kettle and its mason work would 
cost. This unusually useful article may serve for many other purposes in agriculture, such 
as for steaming fodder, for milk vessels, for use in distilleries, and for washing by steam, 
melting grease, boiling dead animals, &c. 

After the tan has been removed from new casks destined for receiving red wine, they may 
be rinsed with a warm decoction of fieach leaves, and turned about. 

Old casks affected by the tang, though yet free from any mould, are at first likewise 
treated with lime and water ; after this they are washed with a decoction of walnut leaves 
and juniper berries, in which kitchen salt, (two pounds,) and alum (one-half pound to the 
hogshead,) have been dissolved; and lastly, they are rinsed with cold water. 

Mouldy casks must be opened and the mould scraped off or burned out with a red-hot 
iron, after which they are to be treated as above. 

If the tang or mouldy smell should not wholly give way to these means, there is another 
and still more effectual remedy left in the application of bran. Some 60 pounds of it toa 
hogshead are put into a cask and left to ferment. Water of 65° R. — 178.2 Fahy. (one 
quart to a pound) is first poured on the bran. An hour afterwards, three times in succession, 
as much more cold water is added, together with the fourth part of a quart of yeast mixed 
with a quart of lukewarm water, for every 20 pounds of bran. The bung-hole is then 
closed and the cask rolled about for some minutes, after which the bung is somewhat 
loosened. During the fermentation about to commence. and to continue for two or three 
days, the cask is placed half the day first on one side and then on the other. After eight 
days the bran paste, which may now be used as fodder, is poured out, the cask is rinsed with 
water, and cleansed again with lime until litmus paper applied to it ceases to turn red. 

The above remedies, effectual as they may be, are not always sufficient to give the wooden 
vessels a thorough cleaning, especially in cases where mould has begun to form. Mould 
occurs much more frequently than is noticed, many kinds of it being composed of so very 
minute plants that in the first stages of their growth they cannot be seen by the naked eye. 
This tiny vegetation consequently finds plenty of room in the pores of the wood for its 
development, and though it may be easily removed from the surface, it is difficult to reach it 
in these little holes. But hidden, as it is, in the pores, the mould cannot resist the destructive 
action of sulphuric acid, if time enough is allowed for it to penetrate into the pores. 

The sulphuric acid used for this purpose must be more or less diluted, according as the 
mould is white or yellow. For the latter, one pound of acid requires five pounds of water, 
but in the former case one pound of acid needs only two pounds of water. In mixing these 
two fluids the acids should be very slowly poured in the water, forming a very thin jet, 
otherwise the mixture may spurt up, endangering the operator or the by-standers. After 
cleaning the vesscls with water and a brush, they are gone over with this mixture at all such 
places as indicate any mould, and the vessels are then so laid down as to give the mouldy 
spotahorizontal position. In this position itisagain wet with the diluted acid, allowing about 
an hour for it to penetrate into the pores. Another mouldy spot is next brought into the 
same position and treated in the same way. This method is continued until the whole vessel 
is properly soaked with sulphuric acid. After a lapse of some 24 hours the vessel is rinsed 
with clean boiling water, scoured with strong lye, and, lastly, rinsed again with water. 

Finally, all casks which needed so thorough a cleaning must, of course, again be made 
wine sae (Weingrun,) and if they are not to be immediately used, they must be smoked 
or charred. : 

In casks destined for red wine this is done by means of a nutmeg cut in two halves and 
lighted ; it will burn like a candle, fills the casks with an aromatic odor, and produces the 
same effect, but without changing the color of the wine, as where sulphur is used.** Two 
nutmegs.are sufficient for a hogshead, (Fuderfass.) The nut, which by means of the burn- 


* This effect of the use of sulphur is, however, but transient, the original color returning in a short time. 
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ing hook is held in the middle of the cask, must be taken out again before it begins to 
smoke, as it would otherwise leave a bad smell in it. 

The casks destined for white wine are usually burnt out with arsenious, or sq-called cask 
or cooper’s sulphur, (Fass-schefel, Schwefelspan.) Though the quantity of arsenic contained 
in this kind of sulphur is too small directly to poison, yet it is generally known that its use, 
especially in the case of wine on the tap, will produce headache and frequently sickness. 

Instead of this arsenious sulphur, I recommend the use of another kind of cask or cooper’s 
sulphur, perfectly free from arsenic, manufactured by Mr. J. Fs. Burkle, of Grossheppach, 
district of Waiblingen, Wirtemberg, and also recommended by the public officers of almost 
all the German States. In the Industrial Exhibition held at Mayence in 1842, Mr. Birkle 
received a prize medal for this article, which was likewise recommended by the Industrial 
Association of that city. They caused a chemical analysis to be made’of it by Dr. Winkler, 
of Zwingenberg, and spoke of it in the following terms: 

‘‘The sulphur slices for wine, or the so-called cask or cooper’s sulphur of Mr. Birkle, to - 
which aromatics are added, are chemically perfectly free from all injurious substances con- 
tained in the raw sulphur. As the dealers in wine and hotel-keepers are not always able to 

ertain the perfect purity of the sulphur slices, it is certainly a matter of great importance 

applied with a pure article, from the use of which there can be no danger. It is well 
n out casks constantly used, and those not quite filled up and kept in store 
time, as well as such as are destined for the keeping both of inferior and supe- 
ne chemical analysis has shown that this sulphur contains not a particle of 
ever, and that the spices added to it principally consist of cloves.’’ 
it any coal from remaining in the casks when they are burned out, either by 
nutmeg, it is advisable to use a small cup of plate iron, (instead of the usual 
ig-hook,) to which are fastened three wires meeting at the top, and ending in an ear. 
This contrivance is connected with a hook fastened at the bottom of the bung by means of 


| this ear. The burning material (sulphur or nutmeg) is then lighted and put in the cup, 


after which it is let down into the cask. In order to admit the air to it the cup is provided 
with a few small holes. 


A FEW NECESSARY IMPLEMENTS. 


For dissolving the grape-sugar to be added to the must, and for boiling the water needed 
for diluting the acid, one must have either a pan (Chaudiére a bascule) like those used in the 
manufacture of sugar, or a steam apparatus, because, in boiling the sugar in common ket- 
tles, it would be difficult to avoid, on emptying the sugar, more or less harmful burning, 
or at least overheating of the thick solution from the heated sides of the kettle. 

This pan is a circular vessel, made of copper or iron plate, from 40 to 60 inches in diame- 
ter, with a side from 8 to 10 inches high ; it is flat-bottomed, and has an outletin front. It 
is set on its hearth in such a way as to expose the bottom only to the fire. In order to 
empty it at once, on the edge of the pan opposite the outlet, a rope is fixed moving in a 
pulley. By this the pan is raised, turning around on an axis, which holds it fast to the 
brick-work in front. ; 

A more useful plan, however, is a stearn apparatus, corisisting of a sm4ll steam kettie, or, 
better, of a portable steam generator, and one or two wooden vessels used in cooking, be- 
cause, even in the pan described above, we can only avoid burning the solution by the 
greatest care, while in the use of steam there is no danger even of its overheating. Ifa 
common wash-kettle set in mason-work must be used, hang a basket containing the 
sugar in it, and let the sugar melt in the water. 

To dispense with measuring the water whenever an addition to the must is required, a 
gauging rod should be prepared for the pan or boiling vessel or kettle, marking the contents 
of these vessels by two to three Prussian quarts, (about one-half or three-quarters English,) 
which serve as a measuring unit for the basis of our calculations. 

For crushing the solid and somewhat tough variety of grape-sugar a strong, flat tub, three 
feet in diameter and eight to ten inches in height, is needed. As the sugar-casks, weighing 
from 1-5 cwt., are to be put in these tubs, and the lumps of sugar, after the removal of the 
covering boards, are to be crushed in them, they ought to be provided with a strong bot- 
tom well bolted, so as to resist the weight and blows. 

Further requisites are, a pair of scales, or, better, a decimal balance ; some tin buckets, 
with an outlet; a few baskets, with two handles for receiving the sugar to be weighed— 
these must be numbered beforehand, and both the numbers and tare written on a wooden 
label attached ; a broad hatchet and a wooden mallet or beater for pulverizing the sugar ; 
a skimmer, a tin scoop, a pair of stout portable stairs, with five or six steps, that can be at- 
tached to the casks for carrying away the hot solutions of sugar, and a wine-whip or rod for 
mixing the solution with the must. This wine-whip or rod is a round stick four feet Jong 
and one and a quarter inch thick, split from the lower end to the middle into four parts, 
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somewhat diverging, and which can yet be slightly compressed jvhen the rod is put into the 
cask. It must also be well rounded so-as not to injure the circular bung-hole, otherwise the 
bung cannot keep the cask tight. 5 : 

For heating the fermenting room the so-called filling furnaces (Fulléfen) are particularly 
adapted, because the temperature can be best regulated by them, and they can be provided 
with fuel for ten to fifteen hours, and need no watching during the night.* 


CONDENSED RULES FOR THE GATHERING OF GRAPES, AS LAID DOWN BY 
GALL, AND ADOPTED BY THR MOST SUCCESSFUL WINE-GROWERS OF 
GERMANY. 


1. If possible, the grapes should be gathered only when they are richest in sugar and 
weakest in acids. This is the case for soft grapes when they are perfectly ripe, while for 
hardier ones it is so when the ripest of them show signs of rotting. 

2. As the grapes will not all ripen at the same time as those which first ripen first begin 
to rot, we should try, by gathering them two or three times, to obtain those that first ripen 
in their best possible state, and to lose as few as possible by their rotting. ; 

3. In case, however, this mode of gathering cannot be adopted, it is advisable to gather 
first when the general vintage begins, all that are perfectly ripe, and the rest afterward. 
let the gatherers be arranged in two parties, one going before the other, and collecting only 
the ripest and healthiest grapes, the other following and collecting the rest. Children may 
follow the second party, to pick up such berries as haye fallen to the ground. ; 

4. The previous gathering (the first, second, or third before the general vintage begins) 
should, if possible, be only on warm, dry days, after the grapes have been warmed by the 
sun, and dry from dew or rain. If it rains the gathering should be stopped. 

5. Choose the most intelligent and skilful laborers for gathering. 

6. Provide the gatherers with strong, sharp scissors, as by breaking or cutting off the 
grapes with knives the vino will be shaken, causing many of the best berries to drop off. 

7. Allow no grapes to be eaten either in the press-house or in the vineyard, under the 
penalty of dismissal ; but the better to enforce this rule pay the gatherers double wages. 

8. Use small baskets only, especially in gathering the ripest grapes, so as not to crush them 
by their own weight. Generally use only water-tight vessels, baskets lined with pitch, or 
small wooden hand-tubs, so as not to waste or lose any juice. 

9. In the general vintage charge each person to collect the grapes left by the party before 
him, and provide him with two vessels for gathering, one for those grapes not perfectly ripe, 
though healthy, the other for all the rest—the rotten, the burst, the hail-struck ones, &c. 

10. Leave the grapes which are affected by dry rot on the vines. 

11. At the bottom of the vineyard, if the weather will admit, or in the press-house, or 
some other spacious locality, put up a few tables on which to spread the grapes previously 
collected, and to separate all not perfectly ripe from the good. The high prices paid for 
wine made from perfectly ripe and carefully-selected grapes will certainly prove an induce- 
ment to select again the best berries from the ripest, for such wines only can be manufactured 
by artificial aid as are produced from the best berries of the most excellent grapes. 


THE LABORS IN THE PRESS-HOUSE.—RULES FOR MAKING MUST. 


1. Let the berries of such grapes as are destined for the manufacture of red wine, and 
which are not subject to sweating, always be picked from their stalks, whether or not the 
stalks have ripened ; for if they have so, they absorb must ; and if unripe, they will, during the 
process of pressing, add to the must still more acid, of which it already has an abundance. 
The tannin contained in the seeds, which go into the fermenting casks, is enough for the 
wine, if the process of fermentation be conducted in the manner Heretofore indicated. 

2. Allow all the ripest grapes secured by gathering once or several times previous to the 
general vintage, and in an uncrushed state, especially those richest in aroma, some days to 
ripen yet more thoroughly, and to ferment without their berries being picked off. For this 
purpose provide vats or tubs with a perforated inside bottom six inches above the proper one. 
Close below and at equal distances let there be from four to six air-holes, with bungs or 
stoppers. This tub having been filled with grapes, which must be carefully put in separately, 
cover it over and leave the grapes for a few days to their own heat. This self-heating hay 
ing begun, after three or four days cpen the air-holes and remove the cover, but after an 
hour’s time close the holes again and restore the cover. Repeat this operation daily three 


* Plain filling furnaces cost from 7 to 12 Prussian thalers, (about $5 50 to $9 50) and may be had from Peter 
Heil, of Treves; of Mr. Leeb, of Bisenstadt, Austria, and of Mr. Steindirfer, of Vienna, 
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or four times for as many days. The result of this self-heating is an after ripening of the 
berries by which another portion of their acid is turned into sugar. Besides, the heat expands 
the juice in the berries, and forces a portion of their water through the pores—they sweat. 
Hence, after two or three days the grapes are found quite moist. Open the air-holes and 
remove the cover, thus inducing a curent of air through the open spaces between the grapes, 
which is the more brisk the higher the temperature is, and thus the more quickly absorbing 
their moisture the more dry it is. After sweating for several days, during which the berries 
with the thinnest skins burst open, let the grapes be mashed as thoroughly as possible, and 
allow the mass together with the skins to ferment for a few days longer in order to receive 
a portion of the aroma contained in the skins. Then begin the usual operation of pressing, 
let the red grapes without stalks be brought into the fermenting tubs, and the white under 
the press. . 

3. Watch the operation of pressing the choice grapes with the acetometer in hand so as 
not to add any more of the product of the second pressing to the unpressed wine, @. ¢., wine- 
juice ruuning out without pressing, or to that of the first pressing, than is required to obtain 
must of 6, at most 74, thousandths of acid for making an excellent select wine—bouquet 
wine of the first quality, &c. The tannin required is given to it by throwing into the ferment- 
ing tubs a portion of the seeds settling in the tubs or baskets used for gathering the grapes. 

4. Put the remainder of the must of both the second and the last pressing into separate 
casks to mix it with the unpressed wine of the general vintage, so as to make a wine of the 
second or third quality, with or without addition of sugar and water according to the season. 

5. In the general vintage let the press-must again be kept separate from the must of de- 
fective and rotten grapes. : 

6. Use the pressed skins of the previous vintage and those of the sound grapes of the general 
vintage for making wine from pressed skins, 7. e., wine from skins or after wine. To prepare 
this wine with more Icisure, let the remains of the grapes (the skins or husks of pressed 

€ grapes) be immediately removed from the press into a cask, open 
at the top A and stamped in. Close to the bottom is an open- 
ing made for the insertion of the leaden tube B, one inch wide, 
and provided below with the knee piece 6, and with a funnel 
above c. Opposite to this opening, near 8, is the tap-hole a, with 
a stopper. After the cask has been filled with the skins of the 
pressed grapes, let cold water be continually poured into the 
funnel until it makes its appearance at their surface A. The 
object of this is to remove the air in the intervening spaces of 
» the skins, which is done by the water rising from below, expel- 
ling the air and taking its place. But for this the oxygen of the 
air in these spaces would combine with the alcohol of the skins 
of the pressed grapes, and form acetic acid; and were they allowed 
to stand for a longer time, the nitrogen, the other constituent 
of the air, contained in these intervening spaces would cause 
& decomposition of the surrounding particles of the skins. But 
if the spaces are thus filled up with water from below, the skins 
may be preserved for months without incurring any risk. 

7. Mix the unpressed wine (Vorlauf) of the rotten and de- 
fective grapes with the must obtained from sound ones; but 
keep the press-must separate to subject it to fermentation, together with the mucilaginous 
must after it has been deprived of its mucilaginous matter. 


DEPRIVING THE MUST OF ITS MUCILAGINOUS MATTER. 


The mucilaginous particles, together with the cellular tissue, are undoubtedly the only 
unripe and unfinished ingredients of the grape-juice, those which, in the process of vegeta- 
tion, are stored up in the berries, and from which, during their ripening, acids and sugar 
are formed. Grapes of the same varieties, therefore, contain the more mucus the less ripe 
they are. Numerous experiments for the removal of mucus and fermentation, made in 
transparent and graduated bottles, show a sediment of from 8 to 15 per cent. What is the 
use of this crude substance which both the must during its fermentation, and the wine 
kept in stores labors to eject, and which, in order to have a salable wine in a short time, 
we must remove, by the use of substances foreign to it, such as sulphurous acid, (formed 
during the fumigation with sulphur,) tannin, bladder of the sturgeon, and other means of clari- 
fication. It should, therefore, be removed before fermentation takes place, as has been done 
in manufacturing sparkling wines ever since the first bottle. of champagne has been made. 
In the North of France, where the grapes seldom attain to a perfect ripeness among the 
great proprietors, the removal of the mucus has already come into general use, and it has 
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also in Styria, where the first experiment of the kind was made in 1831, and ever since this 
improved mode of making wine has been generally introduced. The mucus should be 
removed from must of grapes not perfectly ripe, in order to procure wines of a better and 
finer quality; secondly, from wines that can be sold earlier ; d thirdly, from those wines 
as without having been fermented in a higher tempe undergo no other fermenta- 
tion at a later time, because most of the lees (yeast tance) in excess has also been 
carried off with the mucilaginous matter. 

The method for the removal of the mucilaginous matter is the following : 

Let a cask thoroughly burnt out with sulphur, free from arsenic, be one-third filled up 
with must fresh from the press and rolled about for a few minutes, so that the must will 
better receive the sulphurous vapors. After this, burn another sulphur slice in the cask, 
fill it up two-thirds with must, and roll it about. Finally, give it another fumigation of 
sulphur, and then fill it up quite full, roll it about again, and leave it quiet. The higher 
the temperature the more sulphur must be used. After 36 or 48 hours’ time all impurities 
will have settled, and then let the must, which stands clear as water above the sediment, 
be drawn into a clean cask which has not been fumigated. Let the sediment be mixed with 
the press-must of the rotten grapes and allowed to undergo a separate fermentation. After 
this is over, there will not be the least sign of sulphurous vapors left in the wine. 


PRACTICAL INSTRUCTIONS FOR THE BETTERING OF MUST. 


Every kind of wine prepared from must which contains more than seven thousandths of 
acids will be better in proportion as its quantity of acid and sugar, by a proper addition 
of sugar and water is rendered equal to the quantity of acid (64 thousandths) and of sugar 
(28 per cent.) in the must from the best grapes of the most favorable seasons. 

Thus I would propose to reduce a Riesling must of 28 per cent. of sugar, were it to contain 
more than 64 thousandths of acid (as indeed it does not) to this maximum quantity in the 
best must. 

By the proposition that every wine will be as much better the nearer its must can be 
brought to 64 thousandths of acid and 28 per cent. of sugar, it is by no means asserted that 
the composition of every must is, of course, to be strictly kept within these limits. Wines 
of different qualities and prices being demanded for commerce, I would rather recommend— 

(a.) That only the must of the Riesling, Traminer, Rulander, Muscatel, and Black Bur- 
gundy, (or must of hard grapes, ) should have 64 thousandths of acid, and from 26 to 28 per 
cent. of sugar. 

(b.) That must of soft grapes and of from 64 to 7 thousandths of acid receive but from 
20 to 22 per cent. of sugar. : 

(c.) That in must of mixed grapes (soft and hard) this quantity (20-22) may be increased 
to 25 per cent. 

Having been requested to lay down for those who are without a must-scale and aceto- 
meter approximate proportions for the addition of water and sugar, Lrecommend— 

(a.) Thirty-five quarts of water and 32 pounds of sugar to 100 quarts of must, where there 
has been no previous gathering. 

().) Fifty quarts of water and 50 pounds of sugar to 100 quarts of must, in case the best 
grapes have been already selected. 

In all circumstances, however, a little less acid than 6§ thousandths is better than a little 
over 7 thousandths, and a little more than 24 per cent. better than a little less than 20 per 
cent. of sugar. But it is far better to make use of the admirable instruments for measuring 
proportions, which can now be obtained. 

At the outset of the work of improving our must we should see that the press-apparatus, 
as well as the casks receiving it, together with the skins of the pressed grapes, are all per- 
fectly clean. The casks should then be marked with the letters A B ©, &c., and the number 
of quarts every cask contains be set down below the letters, respectively. A book or journal 
should also be kept for entering the necessary remarks, giving a page to each cask. We 
should further provide ourselves with the requisite fermenting tubs, with perforated bungs, 
and see that the bung-holes are well rounded and closed air-tight by the bungs, taking care 
that these, when they are in, do not project into the casks. At some well-lighted place in 
the press-house or fermenting room there should be a table large enough for conveniently 
examining the must and making the necessary calculation, as well as to hold ready for use, 
all the other utensils requisite, such as those for the removal of the mucilaginous matter, a 
few bottles, some tin funnels, linen cloths (rags) for filtering the must, cask-sulphur, fer- 
menting tubs, water baskets, the instruments for ascertaining the quantity of sugar and 
acid, soda, writing materials, &c. 

It matters not, as respects, success, whether we proceed immediately to the bettering of 
the must deprived of its mucus, by mixing it with the necessary solution of sugar, or do it 
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during or some eight or fourteen days after the first fermentation. We may, therefore, 
delay this operation if other work is more pressing at the time. A longer season also can 
thus be gained for procuring the grape-sugar, which, as its manufacture is resumed only 
after the potato crop has been gathered, cannot always be had in sufficient quantity before 
the vintage.’ Such a delay, until the usual works of the vintage are over, may, like- 
wise, enable us to devote more le to making the necessary arrangements, as well as to 
the calculations for determining the quantity of the solutions of sugar to be added to the 
must. 

The examination, however, as to the quantity of sugar and acid contained in the must is 
absolutely required to take place previous to any signs of fermentation, and in warm weather 
even before the removal of the mucus begins; for, as the sugar is decomposed by fermenta- 
tion into alcohol, (which remains in the must, and into carbonic acid, mostly escaping as a 
gas, though partly retained by the must,) it gradually disappears; and as, on the other hand, 
part of the solution of ammonia necessary for ascertaining the quantity of acid is neutral- 
ized by that part of the carbonic acid retained in the must, it is evident that an examina- 
tion made after fermentation has begun will show not only a smaller quantity of sugar, 
but also a larger quantity of acid than the must originally contained. 

If, however, in very warm weather the fermentation has already commenced before the 
cask has been filled up, in determining its quantity of sugar the weight of the must is to 
be set down one degree higher than is indicated by the must-scale. ‘To ascertain the quan- 
tity of acid, heat one-eighth of a quart of must to the boiling point in a tin vessel over 
aspirit-lamp, and thus set free the carbonic acid. Let this must then be cooled down again 
to 14° Reaumur, = 63.5 Fahrenheit, as fast as possible in cold wates, before the examina- 
tion takes place. 

After filling a cask with must, and ascertaining its acid and sugar, the results may thus 
be entered upon the journal: 

Vou. 1, Ler. A: A hogshead of 860 quarts, filled 4, 9 A. M., with 840 quarts of must of, 
[here insert the names of the grapes and of the place cf their growth. ] 

Quantity of sugar, 16.2 per cent. 

Quantity of acid, 9.2 thousandths. 

Vo. 2, Ler. B: A hogshead of 872 quarts, filled the 4th of November, 11 o’clock A. M., 
with 852 quarts of must deprived of its mucilaginous matter, and made of mixed grapes of, 
[insert the names both of the grapes and of the place of their growth. | 

Quantity of sugar, 15.6 per cent. 

Quantity of acid, 9.5 thousandths. 

Vou. 3, Ler. C: One cask of 950 quarts, filled 5th November, 10 o’clock, A. M., with 936 
quarts of must deprived of its mucilaginous matter, and made of, [names of place and 
lecality. | ‘ 

Quantity of sugar, 15 per cent. 

Quantity of acid, 9 thousandths. 

An excellent Riesling must contains at least 24 per cent, of sugar, (by weight,) and at 
most 64 thousandths of acid; 1,000 pounds of such must contain, therefore of : 


%| Sugar. Acid. Water and different 
component paris. 


240 pounds} 6.5 pounds. 753.5 pounds. 


Oar supposed must A is presumed to contain |} 162 ‘“ |9.2 ‘¢ 828.8 (* 

Must A therefore contains : 
RGOMIEE Cua mine at abe Ramee en /eleresis eierminia Ti rn Be aS SS SsISE Se Sener 
Uo Tit Wer SAA See Sareea Soa SESE ner een oCeee 2.7 pounds. 75.3 pounds. 


Though this deficiency of sugar might be supplied, our must A would, nevertheless, still 
contain almost one-half more of acid and one-tenth more of water than is present in a 
standard must, and, notwithstanding the addition of water, would make a very sour wine. 
Unable to remove this surplus of acid and water, the question arises How we can remedy it? 
The cure will be suggested by reverting to the case of mixed beverages principally com- 
posed of water ; for instance, punch, lemonade, &c. We here add such an illustration. 
To make one quart of good lemonade would require ; 


352 AGRICULTURAL REPORT. 


ae 


Water. Sugar. Lemons. 
. 4 quart 12 ounces.| 2 pieces. 
But if we make it, of - .-- -.--eeseenesen-s-nensen5- Batt See 
The lemonade will be sour, one quart containing : 
TOO aAMCH Bee a= wie as elma a eis soln in = = om a nein Pris ths Hames Yesltupieger 
Too. little, 2. acncceee nance m acne renn conn asocas|nasenenn== 4 ounces. |= -<2<0- = 


We discover, however, that our lemonade, in proportion to the lemon juice added, is not 
only deficient in sugar, put also in water ; in other words, the three lemons would have been 
sufficient for preparing a larger quantity of ‘lemonade. We now take a larger vessel for pouring 
in the lemonade, and, in order to render it good at once, make a calculation for the addition 
of sugar and water required. As the standard lemonade had the proportion of § quart 
of water and 12 ounces sugar to 2 lemons, three lemons require 14 quart of water and 18 
ounces of sugar, instead of which we had for three lemons, ¢ quart of water and 8 ounces of 
sugar. Our lemonade therefore lacked 2 quart of water and 10 ounces of sugar. 

The same rule applies to the improvement of sour must. 

As regards our Riesling must, Let. A, it is at once seen, by the comparison of its principal 
component parts with,those of the standard Riesling must, that the former (Let. A) contains 
acid enough for producing a much larger quantity of must. 

Now, if 6.5 pounds of acid require 240 pounds of sugar to make that Riesling standard 
must, 9.2 pounds of acid, contained in Let. A, require 339.69 pounds, or, in round numbers, 
340 pounds of sugar. 

Further, if 6.5 pounds of acid require 753.5 pounds of water (including the indifferent 
parts) for Riesling standard must, then 9.2 pounds of acid in Let. A will require 1066.5 
pounds of water, (or 6.5: 753.5 = 9.2: X 1066.5 parts.) 


Sugar. | Acids..| Water, &c. 


As the must Let. A, which should contain.-.....--.--.... 340 9.2 1066.5 
Contains alread yeeteceos sean a tenn cere Seas eeaeae 162 9.2 828.8 
The additiomgrequIned. AS sais sams aco an eee see ae eee eee BY 6s ere ee 237.7 
The improved must will therefore consist of— 
Pounds 
DULL As sis ealecmeseheaence ces eewccs cece wewetnuwe secw cuevsevace 340. 0 
AcidsSosssctceeaseeee cece pisuulecle@=/scuclvensssicee canis smeaeet 9.2 
Water. cwnectesecsslcen sntteee teens cong cane teens eens eens ee ee 1066.5 
Otel Seeeteectas anes = ee Poeenosssase $608 ASSOSS CeSea 1415.7 


Still more practical is the following method, which we will apply to the calculation neces- 
sary for improving the must Let. B. In using this method we remember— 

1. That our celcalaons are based on the Prussian quart and the tariff pound, (customs- 
bon ae 3 kilogramme) (a little over 2, English pound) as the units for liquids and 
weights 

2. That we take one quart of water to be equal to 2.3 pounds. 

3. That the following proportions of the different kinds of sugar when dissolved in must 
or water will occupy the space of one quart, viz: 


3.7 pounds of sugar free of water. 

3.6 pounds of cane or beet-root sugar, (loaf sugar, lump sugar.) 
3.6 pounds of dry grape-sugar. 

3.5 pounds of solid grape-sugar of a dry feel. 

3.4 pounds of solid Srape-sugar shightly moist. 

3.3 pounds of syrup of 39 to “40 degrees. 

3.2 pounds of syrup of 37 to 38 dexrees. 
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The weight of the must, in proportion to its quantity of sugar, is given in the table for 
the must scale. ‘ 

Proceeding to make our calculations for must, Let. B, containing 15.6 per cent. of sugar 
and 9.5 thousandths of acid, we have to ascertain the addition of sugar and water required 
to each 100 quarts. As this must contains 15.6 per cent. of sugar we know by the table 
that 100 quarts of must of this quality weigh 243 pounds. The quantity of acids contained 
in them is (243 X 9.5 =) 2,308.5 (2,3084) thousandths. As this must, after its improve- 
ment, still contains 7 thousandths of acids, the 2,308.5 thousandths of acids contained in 
243 pounds, or 100 quarts, of crude must will be sufficient to produce (=) 329.8 


pounds = 135.7 quarts of improved must of 7 thousandths. 

Every 100 quarts of crude must require, therefore, an addition of the solution of sugar 
of 35.6 quarts. : 

The sugar contained in 100 quarts = 243 pounds of crude must, at'15.6 per cent., amounts 
to (243 & 15.6 =) 37.9 pounds. 

After adding the solution of sugar the must thus improved, and amounting to 135.7 
quarts, will contain 20 per cent. of sugar, according to the must-scale, which shows 100 
quarts of 20 per cent. of sugar; this must will weigh 335.1 pounds, and consequently con- 
fain (335.1 & 20 =) 67.0 of sugar. 

Every 100 quarts of crude must require, therefore, 29.1 pounds. _ 

Now, in using solid grape-sugar of but 80 per cent. of sugar we require, as an equivalent 
of the above, 29.1 pounds, (80 : 100 = 29.1: x =) 36.3 pounds, which occupy, in the 
35.7 quarts of solution of sugar to be added to the must, a space of ae =) 10.7 quarts. 

It requires, therefore, 25 quarts of water for preparing the solution of sugar. 

From the foregoing calculations it appears that every 100 quarts of crude must, Let. B, 
require an addition of— 25 quarts of water, and 

f 10.7 quarts of solid grape-sugar, 
(36.3 pounds. ) 
135.7 quarts. 

One hundred quarts of crude must will, therefore, be increased to 135.7 of improved must, 
requiring a space for its rise of about 4 per cent., being 5.3. One hundred quarts of crude 
must will thus require a cask holding 141 quarts. 

' Jn thecask, Let. B, holding 872 quarts, 620 quarts can be improved (140: 100 = 872: x=) 
leaving 252 quarts of empty space for the solution of sugar and rise. But as it already con- 
tains an empty space of 20 quarts it requires only an additional space of 232 quarts, leaving 
620 quarts of crude must in the cask of (872) for improvement. 

These 620 quarts of crude must should, therefore, receive, In round figures: 

a Of solid grape-sugar of 80 per cent. 36.3 pounds for every 100 quarts, making, there- 
fore, for 620 quarts, (620 X 36.3 =) 226 pounds, occupying a space of (224 =) 66 quarts. 


mre an7 Oi sem os ens eno ee atealca sina 'ce coy's\secerwee ees 200) sie 
This, in addition to the 620 quarts........-.---- Bacesceeeseese awcsesecce (620) ** 
will make of improved must...-... Ba woh sae Suda cetnad setae oncet een aM S41 #4 
which, subtracted from the capacity of the cask .. cae. s2-- cece cone wenn anne Sidon 
leaves a space for the rise Of sees conn cone cmemee conn cence es coc ens cone cecees Sdp, pe 


In order to avoid confusion the result of these calculations should immediately be entered 
on the journal, cask Let B, perhaps, thus: 

1. The quantity of sugar.to be increased to 20 per cent. and the acid to be reduced to 
7 thousandths. 

2. Therefore 232 quarts of must are to be taken out of the cask. ; 

38. In the place of which there are to be added 221 quarts of the solution of sugar. ; 

4. To prepare the solution of sugar requires 155 quarts of water and 226 pounds of solid 
grape-sugar of 80 per cent. of sugar. 


METHOD OF PREPARING THE SOLUTION OF SUGAR. 


The grape-sugar of commerce is found in a solid, slightly moist form. In the refineries 
it is poured while yet a warm fluid into the casks, in which it consolidates into a compact 
mass of the size and form of the cask itself. .To remove the sugar from the casks they are 
placed upright in the crushing tubs for the purpose of beating off the hoops and removing 
the staves. Then the lump of sugar is laid on one side for cutting it into pieces of from 
five to ten pounds. ~ As this operation is somewhat troublesome and requires much time, 
another tub should be in readiness to receive the sugar already crushed. It is, however, 
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easiest done by placing the edge of an axe or a hatchet on the lumps and giving it a few 
violent blows with a wooden mallet. There is no necessity of removing the packing straw 
adhering to the sugar, for it will rise to the surface as the sugar melts, when it can be easily 
taken off. 

In case wash-kettles are used for dissolving the sugar (though we cannot recommend 
them) the utmost care should be taken to prevent an overheating of the solution of sugar, 
to which they are exposed in deep kettles, whenever we stop stirring it even for a short 
time. The simplest means of preventing such an exposure is to give a basket of skinned 
willow twigs a thorough boiling in water, and suspend it in a kettle filled with water so 
that neither the bottoms nor the sides touch each other, and to keep the fire no longer than 
is required for melting the sugar in the basket without allowing the liquid to boil. To 
accelerate the process of melting and to shorten the period of heating, the fluid must be 
continually stirred. After the sugar has been completely dissolved and the basket removed, 
the fire must be extinguished by ashes ; the stove door is now kept open and the kettle 
allowed half an hour to cool off before scooping or drawing off the solution. 

Let the kettle, whether of iron or copper, each time before used, be scoured with a soft 
brick and thoroughly washed out. 

In using a steam apparatus add only three-fifths of the water required according to the 
calculations in the boiling vessels, as during the progress of melting it will be increased 
about onc fourth or one-third from the vapor condensing into water. 

After the melting of the sugar measure the fluid again by the gauge for to determine the 
quantity of watcr that may still be wanted. But as the solution seething hot, as it is, and 
expanded by the heat, occupies a space about four per cent. larger than it would at the 
usual temperature of well-water, this difference also is to be provided for by adding four 
quarts of water to every one hundred quarts indicated by the gauge. 

The proportion of the solution of sugar having been thus fixed upon, it is now put into 
a vat of sixty inches in diameter and ten in height, to be cooled by being stirred about. 
To what degree of temperature this cooling off must be continued depends on the stage of 
fermentation of the must to which the solution of sugar is to be added. If the fermentation 
of the must has not yet begun the solution of sugar may have a temperature of 30 R.=99.5 
Fahr., but if fermentation has already taken place, the temperature of the solution should 
be equal to that of the must in fermentation. If the violent fermentation has come almost 
to a close the heat of the solution may stand at 30°, but if it is ended the whole mass of 
the must, after the solution has been added, should have a temperature of 20°. In this 
case let the temperature of the crude must in the cask be examined in order to ascertain the 
degree of heat required by the solution of sugar. 

For instance, the cask or tun B, after the solution of sugar has been added, contains 620 
quarts of crude must and 221 quarts of the solution of sugar—making 841 quarts. Requir- 
ing an average temperature of 20°, they contain 20 K 841 =) 16,820° of heat. 

Supposing now the 620 quarts of crude must to contain only 12° of heat—making 7,240°, 
it follows that the 221 quarts of solution of sugar adds to the must 8,580; these figures 
indicating the degrees divided by 221 (the number of the quarts dissolved) show the solu- 
tion of sugar to require a temperature of 38° or 39°. As this temperature, however, is 
liable to be lowered on its way from the laboratory to the cask, itis desirable that its tem- 
perature, while in the laboratory, should be from 40° to 42°. 


Thus: 20° X 841 quarts = 16,8209 
12° x 620 quarts= 7,240° 


9380 : 221 = 42.98. or, in round numbers, 42°, 


To mix the solution thoroughly with the crude must the contents of the cask should be 
well beaten with the wine-rod after every addition of 20 quarts of the solution. 

The casks are now closed by protecting tubes, allowing the fermentation to proceed while 
keeping off the atmosphere. The vessels filled with water, into which the shorter joint of 
the fermenting tubes is put, being set in their places, the must is now left to ferment. To 
gather experience everything must be closely observed and all that may have a bearing upon. 
the subject be accurately entered in the journal; for instance, the day and hour when the 
solution of sugar was added, beginning and close of the fermentation, temperature of the 
fermenting room, both at the outset and close of the fermentation, &c. 

If the crude must has already completed the principal fermentation prior to its improve- 
ment, then the new or the audible fermentation takes place after the improvement—some- 
times ten or twenty days after. This audible fermentation is known by the gurgling noise of 
gaseous bubbles forcing their way through the water used to keep the air from the must. 
This should not, however, cause any uneasiness, as by means of the quiet continuous after 
fermentation in the cask sufficient carbonic acid gasis developed, which, the air being excluded 
spreading out on the surface of the must, protects and prevents it from growing mouldy, 

The further treatment of wines that have fermented in rooms not heated is the usual one, 


WINE-MAKING. . 355 


MAKING WINE OF THE PRESSED SKINS OR AFTER-WINE. 


From the facts that a good middling wine should contain neither less than five nor over 
seven thousandths parts of free acids, and from’seven to ten hundred parts of alcohol, that 
the quantity of acid can be so easily ascertained, that the grape sugar is so cheaply manufac- 
tured, and that every two pounds of sugar added to the must or pressed skins will produce 
one pound of alcohol, we deduce the following rules for making wine of the pressed skins: 

1. Let one, or, if necessary, several vats be placed in the press-house, standing upon a sup- 
port of twelve inches in height, and filled one-third full with pure water. 

2. Let the cakes of the pressed skins be immediately put into those vats and crushed, or 
at least reduced to pieces of the size of one’s fist, allowing no time for heating, which should 
be strictly prevented. 

3. If such a quantity of skins have been put into the vat that the water is not sufficient 
to keep them covered, add more water, until it has risen a few inches above the skins. 

4. Should the pressed skins rise to the surface and form a cover, on account of the fer- 
mentation having already commenced, they must, from time to time, be thrust under the 
water, until the vat has been filled up. 

5. After the vat is almost full add no more water; but put in as many pressed skins, 
broken into small pieces, as can be crowded down with some effort. 

6. After this, lay on the skins a wooden cover of a little smaller diameter than that of 
the vat, and load it with clean washed stones, (never with iron weights,) until it is seen 
that the skins, yielding to the weight, are still capable of being somewhat further compressed. 

7. Let more water then be poured in until the cover is half an inch under water, after 
which, put another cover or clean linen over the vat. 

8. After not more than about twenty-four hours, tap the must of the pressed skins, which 
will now readily flow, and put it into casks, then add the pressed skins and the press-must, 
filling up the casks only three-fourths, leaving room for the sugar yet to be added. 

9. Before proceeding to make wine from the extracts of the skins, we should determine 
whether this wine is intended: (a) Either for consumption by itself, () or for mixing it 
with sour and poor wines. 

10. In the former case, the extracts should contain, before any addition of sugar is made, 
at least seven-thousandths of acids, and as it is diluted by the alcohol generated from the 
sugar, the wine will, after all, contain but six-thousandths of acid. If these extracts con- 
tain less than seven-thousandths of acids, more fresh pressed skins must be added, and the 
whole mass be pressed again for twenty-four to thirty hours. As the extract cannot draw 
from the fresh pressed skins as much acid as pure water could, add to their already four- 
thousandths of acid three-fourths more of the pressed skins than at the first time. After 
pressing the mass of stronger extracts, soak the skins again with water. The weak extracts 
of some two or three thousandths of acids thus obtained may be now used, instead of Water, 
for making extracts from fresh pressed skins. 

li. Where the must of the skins is for the improvement of sour and poor wines, by 
adding more water its quantity of acid may be reduced to three-thousandths. In this case, 
it is best to wet the cakes of skins still under the press with the water required, and then 
give the whole another pressing. 

12. After the quantity of acids desired has been prepared for the extracts, the quantity 
of sugar for every 100 quarts of different proportions of acids is to be computed, as before in 
the case of the must Let. B. Strictly speaking, the amount of sugar contained in the ex- 
tracts of the pressed skins ought to have been previously ascertained. But as this is im- 
possible, because the fermentation has begun, and thus a portion of the sugar has been 
already dissolved, this whole amount of the sugar may be set down at from two to four 
per cent., according to the ripeness of the grapes furnishing the pressed skins. The weight 
of 100 quarts of the extracts of the skins may therefore be put down at 235 pounds. 

13. If the wine from the skins is to be used as such wine, add to it merely sixteen per 
cent. of sugar. If the grapes were already of such a condition that the sugar contained in 
the extracts from the skins amounted to no more than two per cent., then 100 pounds of 
such extracts require an addition of 14 pounds, 100 quarts, = 235 pounds, require, there- 
fore, (285 * 14 =) 33.4 pounds of sugar. In using grape-sugar of 84 per cent., 100 quarts 
of the extracts require 39.8, or in round numbers, 40 pounds, (84 : 100 — 33.4 : X.) 

These (40 pounds) occupy a space in the liquid of #4 = 11.4 quarts. Adding the ex- 
tracts for the pressed skins, 100 quarts, and allowing for the rise, 4.6 quarts, it shows that 
every 100 quarts of extract from the skins require a capacity of 116 quarts. 

14. The acid contained in the wine from the pressed grape skins is thus determined. If 
the amount of acids contained in the extracts amount to seven thousandths, then 100 quarts 
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or 235 pounds will contain (235 7 =) 1645 thousandths of acid. The must from the 
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Deducting these 38.1 from 275, leaves 236.9 pounds of acid and water, to which are to be 
added some 20 pounds of-alcohol formed from the sugar. Thus the amount of wine ob- 
tained will be 256. As those 1645 thousands of acid contained in 235 pounds of extracts 
from the pressed skins are now distributed in 256 pounds of wine, its quantity of acid will 
only be 1645 + 256 = or 6.42 thousandths. p 

If all the sugar has been dissolved, the proportion of the alcohol in the wine would have 
been 7.8 per cent. But as a part of the sugar remains undissolved, we may reckon it about 
7 per cent. 

15. Should the wine from the pressed skins of the grapes be intended to be used for im- 
proving wines which are sour and deficient of alcohol, taking it as containing four thou- 
sandths of acids, we must add at least 15 per cent. of alcohol, and so double the amount of 
sugar than in the former case. If then 100 quarts of this wine of skins are mixed with 
200 quarts of wine of 10 thousandths of acid and 6 thousandths of alcohol, we obtain 300 
quarts of about 8 thousandths of acid and 9 per cent. of alcohol. 

16. As no more water is to be added to the extracts from the pressed skins, the sugar 
that is added must be dissolved in a portion of the extracts. Take one quart of it to one 
pound of sugar. If the extract has already begun to ferment, care must be taken that the 
temperature of the liquid in melting the sugar be higher than 60° R. = 167 Fahr., other- 
wise a portion of the alcohol already formed in it will escape. A steam apparatus cannot 
be used for the reason already stated, that the extracts from the skins must not be further 
diluted. 

17. Judging from the result of long experience, it seems best to use the extracts from the 
skins instead of water, for preparing the solutions of sugar necessary for the improvement 
of sour musts. For this purpose all the pressed skins of the sound grapes should be stamped 
in casks, as before described. ; 

18. To obtain from the skins thus treated every particle of 
grape juice, without pressing them again, the following method 
is recommended: Near d, some two inches below the edge, let 
a hole of one inch in diameter be made with a gimlet, for in- 
serting a tin tube from six to eight inches in diameter, under 
which place a tub for the reception of the extracts from the 
skins. Then pour water in thefunnel c, till it rises through the 
skins, thoroughly soaking them, and running out through the 
tube into the tub below. As more water is required to improve 
the must than for soaking the’ skins, we may continue to pour 
water into the funnel until no more acid can be discovered in 
the liquid flowing through the tube. 

19. If this method is carried on extensively, a vat should be 
placed on a platform of sufficient height and filled with water 
by means of a hand pump, and a spigot be used to regulate the 
water flowing off at pleasure. Thus, by means of pipes arranged 
for the purpose, the water may be conducted to all the casks 
set up around the platform in a semicircle. 

20. It is also self-evident that if extracts are used, instead of 
water, for the improvement of the must, regard should be had to 
their quantity of acid in determining the solutions of sugar required. 

21. If, however, it is intended to let the extracts from the skins ferment by themselves, 
and in order to make such a kind of wine for use as a drink, the platform must have room 
enough for another vat to receive the extracts that have little acid, and which are made to 
pass through fresh skins to acquire the quantity of acid desired. 

In whatever way the extracts from the skins are used for making wine, this much is 
_ certain: that every producer of wine will, even by the smallest experiment, be led to the 

conclusion to send in future only the skins of rotten grapes to the distilleries. 
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TREATMENT OF WINES KEPT ON STORE. 


1. Though the constituent parts of the grape juice which are capable of turning into 
yeast, and which we cali the yeast substance, viz: the nitrogenous substances, as gluten, 
vegetable albumen, extractive principle, are indispensable to the must for producing fer- 
mentation, and thus changing it into wine, yet they endanger its keeping quality and per- 
fections. In the making and treatment of wine the whole attention must, therefore, be 
directed to the removal of these matters. 

2. The yeasty substance does not turn at once into yeast, but gradually. 

3. In proportion as alcohol and carbonic acid gas are formed:from the sugar, during the 
progress of the first and second fermentations, a part of the yeast loses its effect, and new 
yeast is formed. 

4. The latter takes place the less often the lower the temperature is. At a temperature 
of 100 — 54.5 Fahrenheit, it can hardly be noticed. 

5. Even wine which is perfectly clear and transparent may still contain yeasty matter in 
solution, as it will not make the liquid cloudy until after having been turned into yeast. 

6. As long as there exists a particle of yeasty matter no sugar can remain in the same 
liquid, but it is formed into alcohol and carbonic acid. 

7. If, after the solution of all the sugar, more yeast substance remains, it will allow no 
alcohol near it; but it forces the alcohol to combine and form acetic acid, with the oxygen 
of the atmospheric air, some of which is always contained in the wine, or penetrates into it 
as explained above. 

8. The conversion of sugar into alcohol and carbonic acid, which takes place as long as 
yeast substance exists, goes on the slower after the audible fermentation, the lower the 
temperature of the cellar is, on which account it is also called the inaudible fermentation. 
It becomes more lively again, causing even a turbidness of the wine, when the wine grows’ 
warmer at the season of the rising of the sap, the flowering of the grapes, &c. 

9. This greater activity of the second fermentation, this new movement, commencing 
when the season lecomes warmer, has in itself no injurious effect on the quality of the wine. 
It is so only as the wine, because of it, is not saleable for some time, and because the mo- 
ment is urged forward when all the yet undissolved sugar will begin to allow the yeast 
matter present to exert its injurious influence on the alcohol. But this new fermentation 
may become very injurious if the wine has not been previously drawn off, for the yeast con- 
tained in the sediments will then rise again and add to its sourness. 

10. After the sugar is dissolved, and in case the yeast substance is still present, which, 
according to experience, is found in all German white wines, the conversion of part of the 
alcohol—that is, the formation of acetic acid—is the more injurious the larger the tuns are, 
and the more neglect there is in keeping them always well filled, because in this case at- 
mospheric air penetrates through the pores of the wood, especially through those of the 
bung, and fills up the empty space. Thus even our finest wines frequently contain signs of 
acetic acid. 

1l. The relative proportions of sugar and yeast matter is quite the reverse in most grapes, 
so rich in sugar, of Southern countries. In the wine made from the must of such grapes 
there remains a quantity of sugar undissolved (not converted into alcohol) after all the yeast 
substance has turned into yeast, which separates when a portion of sugar has been converted 
into alcohol and carbonic acid. 

12. Such wines as continue to contain sugar still undecomposed, after the total disap- 
pearance of yeast matter, change but little, even under the access of air, the red wines 
excepted, in which the coloring substance plays the part of the yeast-matter. 

13. The grapes rich in nitrogenous matter in proportion to their quantity of sugar produce 
the so-called dry wines, ali the sugar being gradually decomposed. Their alcoholic acidulous 
taste is agreeably softened dy some sweetness only in the first years. But the so-called 
liquor wines are produced from grapes which are naturally rich in sugar, and contains only 
a small quantity of yeast matter, or when their already large amount of sugar is artificially 
increased by allowing the grapes to undergo the process of after ripening and drying up. 
Or these wines may also be produced by partly boiling the must and adding occasionally 
sugar, (vins cuits,) for by boiling the must not only is the proportion of sugar increased, but 
the amount of nitrogenous substances is lessened, as a portion of them will coagulate and 
remain in the shape of scum. 

14. A high degree of temperature acts on the nitrogenous combinations in the wine 
similarly to a moderate cold. Experience of several years has shown that wines exposed to 
a temperature of 1° above to 44° below zero of R = 29.7 to 22 Fahr., without allowing them 
to freeze, will be more thoroughly liberated from nitrogenous combinations in from 6 to 8 
weeks than by being kept in store for 18 months. Their development will be accelerated 
in the same ratio. 
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From the foregoing facts we deduce the following rules for general application: 

1. The cellar, in which the wine is to attain its full development, should be kept as voo) 
as possible. The air-holes looking Southward should, therefore, always be kept closed 
in the warmer seasons. In the absence of any other air-holes, these should only be opened 
from time to time, in cool nights, for the purpose of ventilation. For the same reason the 
doors should be closed immediately after entering the cellar. 

2: If we desire to obtain, in the shortest possible time, ready wine with keeping qualities 
for transportation, we should secure it when the colder season begins, keep it for some four, 
six, or eight weeks in casks of one-half to one Ohm, (20 to 40 gallons,) placed on a level 
with the earth, and which is capable of being heated, and maintain the temperature at one 
above to four and a half below zero of R. —= 29:7 to 22 Fahr., by opening doors and windows 
or by the application of a moderate heat, as the temperature of the atmosphere may require. 
After the wine has been thus exposed to the action of the cold, the longer the better, it is 
put in casks slightly fumigated with sulphur, taken back to the cellar, and immediately 
clarified. 

3. The casks should always be kept full, even if they have to be filled up every three days. 
In-order to let as little air as may be come in contact with the wine, while they are filled, 
the bungs should extend from an inch or two into the cask when full, and through the 
centre of this bung bore a vent-hole of one-half inch wide. To prevent the air from pene- 
trating the bang, dip their heads in a melted and yet warm mixture of one part of wax and 
one part of tallow. After this bung has been driven into the bung-hole, close the small 
hole in the bung by a tight peg made in the shape of the neck of a violin-peg, that it may 
be easily taken out. To fill up the cask nothing is required but to take out this peg, and 
pour in through a small funnel fitted to the bore. 

4. It is, however, more convenient to use filling bottles for keeping the casks constantly 
filled, (on which see the treatise of Mr. Gall, ‘‘The Filling Bottle and its Use,’’ Die Full- 
flasche und deren Anwendung Treves, F. A. Gall, 1854.) 

5. In filling up casks new, a fresh wine should never be used, as this imparts to the wine 
in the cask some of the dissolved gluten or lees (yeast) already formed. 

6. The wine should be drawn off at least three times during the first year, to separate it 
as soon and as completely as possible from the sediments, since they have already become 
inactive, yet still contain some active lees or yeast. The second drawing off should, by all 
means, take place before the commencement of the warmer season at the end of February 
or at the beginning of March, (later in this country.) 

7. In adopting my method of subjecting wines that have ceased to ferment, without risk 
to a new fermentation, I recommend to collect every year, about the month of July, the 
necessary quantity of grape blossoms, for the purpose of preparing bouquet-essence, in order 
to supply from time to time the finer wines with fresh bouquet in place of that which has 
gradually, more or less, evaporated.—(See Gall’s Instructions in Alfred Faber’s Treatise: 
‘The improvement of Wine’ Trier, 1853. Zur Weinveredlungsfrage, Trier, 1853.) 

8. The preparation of isinglass for fining the wine is too generally known to require de- 
scription ; but it is less so, that if kept in a dissolved state longer than three or four days, 
it will lose its effects in proportion to the time it isso kept. When added in this state to 
the wine it will, before it perfectly fines, be dissolved, and impart a bad taste to it. Fresh 
isinglass should always, therefore, be prepared, (two ounces to a hogshead, Fuder,) and the 
wine be drawn off at least eight days after being fined. 


METHOD OF IMPROVING THE WINE AFTER ITS FERMENTATION. 


This method of making good wine from sour wine does not consist in the addition of ang 
foreign substance, nor isit any artifice of chemistry. It is simply bringing the wine which 
is to be improved back to the stage of a fermenting must. This is done— 

1. By adding to the sour wine that quantity of sugar and watér, of which it has too little, 
in proportion to its amount of acid, in order to make good must. 2. By giving it a tempera- 
ture necessary for producing a new fermentation. 3. By adding the proper fermenting sub: 
stance in such a quantity as is required for the dissolution of the sugar added. 4. By 
protecting this mixture from any contact with atmospheric air until the new fermentation 
commences, which often takes place several weeks after. The air will penetrate even 
through the pores of the casks. The sour wine, which has thus been reduced into the 
condition of a fermenting must, is, after the commencement of the new fermentation, in 
the same condition as a normal must which has gone halfway through the process of fer- 
mentation. Its principal constituent parts are free acids, water, alcohol, still active lees, 
and undissolved sugar. The latter, as in the actual must, is, during the process of fer- 
mentation converted into alcohol and carbonic acid, the lees settling in the same measure as 
it loses its action. Such wine that has been reduced to the state of must requires, all 
other circumstances being similar, the same length of time as any other original normal must. 


> 
GRAPE-CULTURE, ETC. 359 


GRAPE-CULTURE AND WINE-MAKING. 


A BRIEF HISTORY OF GRAPE CULTURE AND WINE-MAKING, ANCIENT AND MODERN, WITH A COM- 
PREHENSIVE VIEW OF THE PRESENT EXTENT OF THE WINE PRODUCT OF THE WORLD.* 


BY DANIEL R. GOODLOE, WASHINGTON, D. ©. 


It may be regarded as a highly interesting and gratifying evidence of the progress of civili- 
zation on this continent that general attention is turned to the cultivation of the grape and 
the manufacture of wine. The newly awakened interest in this subject is manifested in the 
number and variety of books upon grape culture which have appeared within the last few 
years, and in the correspondence of this office, but more éspecially in the space devoted to 
it in the agricultural periodicals of the country, and in the numerous graperies and vine- 
yards which have been planted within the same brief period. There seems to be a general 
recognition of the fact that in the scramble for wealth and the greed for wide possessions, as 
well as in the inherent difficulties of our situation—thrown as we have been upon a new 
continent—we have too long neglected one of the most ancient and useful arts of life; an 
art which has in all ages been the fruitful source of comfort and luxury, of health and 
happiness, to the masses of mankind. The neglect of this important and beautiful department 
of agriculture is the more remarkable since our country embraces every degree of latitude 
and every variety of climate and soil in which the grape is known to flourish. 

The indifference and apathy which the American people have heretofore manifested on 
this subject can only be explained by a reference to the fact that we have sprung mainly 
from that country of Europe which, because of its moist atmosphere and cold climate, has 
given least attention to grape culture. Great Britain lies north of the fiftieth parallel of 
latitude, where it is next to impossible to cultivate the vine in the open air, except in some 
favored spots; and while our English ancestors knew little of the culture of the grape, their 
government adopted an unwise system of taxation, about the period of the settlement of this 
country, which deprived the masses of the use of wine, and compelled a resort to alcoholic 
or malt liquors. That these coarse and strong drinks are the cause of a degree of brutality 
and drunkenness not to be seen in wine-producing countries is the universal remark of 
travellers. France produces nine hundred million gallons of wine annually, five-sixths of 
which is consumed by the common people, and yet the French people are not noted for 
drunkenness. A similar state of things exists in Spain and Portugal, in Italy and southern 
Germany, in all of which countries wine is consumed as an ordinary beverage, yet all of them 
compare favorably with England and the United States in point of sobriety and decorum. 

We, who only consume wine as it is sold at the rate of one or two dollars the bottle, can 
scarcely believe that in Europe it is a cheap article of food in which the common people in- 
dulge daily. But when it is considered that the wine crop of France, of eight or nine hun- 
dred million gallons, is worth only about one hundred million dollars, or ten or twelve cents 
per gallon, the mystery is explained. At twenty-five cents per gallon wine would be a cheap 
article of food, of which the poorest classes in this country could partake. Witb ten times 
the area of France, with almost an equal population, with a greater diversity of soil and 
climate, is there any good reason why the United States may not produce at least as much 
wine? France devotes five million acres to the cultivation of the vine, or a space less in 
extent than two-thirds of the State of Maryland. The value of the product, even in that 
country, at the seemingly low average price above stated, is immense; but in this country, 
where prices generally range higher, and where all classes are able to indulge in greater 
luxury, the profits on the production, when our people shall become familiar with the various 
processes of pera and manufacturing wine, must be far greater than in France. This 
point will be abundantly established in the course of this paper in remarks specially relating 
to French wines. 

It is to be remarked that the celebrated wines of France and of other parts of Europe 
constitute an insignificant proportion of the wine product. These celebrated wines are 
exported to various parts of the world, and by the high prices they bring the impression 
has been produced in this country that wine is a luxury which none but the rich can afford 


* The necessity of condensation has permitted the introduction into this history of little more than a brief 
recital of facts bearing directly upon the subject; and whenever this could be best accomplished by quoting the 
language of the various authorities used it has been freely done, but with due credit in every possible instances 
A single writer, Henderson, has been drawn upon copiously in this manner, the thread of his narrative being 
taken up and transferred literally from the various parts of his ample quarto, which, if not out of print, appears 
to be accessible to but few, and altogether unknown to many, even of the learned upon the subject. 
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to enjoy. No greater mistake can be made. The facts already stated show that wine is a 
very cheap article of daily food in all those parts of Europe which lie in the latitude of the 
United States. Ninety-nine in every hundred gallons of the wine produced in Europe, 
even in Burgundy and Champagne, belong to the class of ordinary, and are habitually used 
by all classes in those countries. The majority of these wines are good and wholesome, 
and the very inferior qualities are distilled or made into vinegar. 

The proverbial difficulty of changing the habits of a people is applicable rather to former 
times and other countries than to ours. Such is the facility of diffusing information among 
the people of this country, and such their habit of innovating, that no reason can be per- 
ceived why the United States may not become, in a very few years, an extensive wine- 
producing country, taking rank in this particular with France and Spain. It may require 
a long time to rival those countries in the production of the best wines, because it requires 
accumulated experience, from generation to generation, to learn the best methods of culture, 
and to apply them to the best localities; but in the production of good common wines 
there is no reason why the United States may not at once enter into successful competition. 

It is difficult to overrate the importance of this subject with reference to the industrial, 
the social, and the moral interests of society. ‘The introduction of a new branch of agri 
culture, which, within a dozen or twenty years, may rival the most important of those now 
existing, is of itself a consideration which must arrest the attention of the statesman, the 
political economist, and the philanthropist. Every new agiicultural pursuit tends directly 
to withdraw surplus and underpaid labor from its present occupations, and to engage it in 
a more profitable way. To diversify labor is to increase its resources and to raise wages. 
Two millions of the people of France are engaged in the culture of the grape and the manu- 
facture of wine. There is ample room in the United States for an equal employment of labor 
in the same pursuit. The home market alone would be sufficient to justify wine-making on 
the extensive scale here suggested—a fact which must be apparent, if we consider that of the 
eight or nine hundred million gallons of wine made in France annually, only from thirty to 
fifty million gallons are exported. France, as has been stated, is the great consumer of her 
own wines, at the rate of from twenty to twenty-five gallons per head for every man, woman 
and child in the empire. 

The celebrated English agriculturist, Arthur Young, who travelled in France toward the 
latter part of the last century, states in his valuable work that the cultivation of the vine 
requires a smaller outlay of capital than any other branch of agriculture. ‘‘The nature 
of the culture depending,”’ says he, ‘‘ almost entirely on manual labor, and demanding no 
other capital than the possession of the land and a pair of arms; no carts, no ploughs, no 
cattle, necessarily leads the poor people to this species of property.’’ This circumstance, 
in an over-peopled country like France, where the practice is to subdivide little farms until 
they become mere garden spots, owing to the deep attachment of the people to the place 
of their birth, is regarded as a source of poverty to the laboring classes. But in a country 
like the United States, where land will be abundant and cheap, as compared with France, 
for centuries to come, the inducements held out to the poor to become independent culti- 
vators are among the greatest blessings which Providence has vouchsafed tous. In France, 
Mr. Young thinks, it is a misfortune to the poor to be possessed of these little properties; 
but, he adds, ‘‘ A poor family can nowhere be better situated than in a vine province, pro- 
vided they possess not a plant. Whatever may be the season they are sure of ample 
employment among their richer neighbors, and to an amount, as we have above seen, thrice 
as great as any other arable lands afford. That culture which demands £2 12s. in hand- 
labor only, (per acre,) whether there be a crop or not, and which employs women and 
children of all ages, ought not, surely, to be condemned as the origin of distress among the 
poor. Attribute the fact (the poverty of the small vine-growers) to its true cause, the 
desire and spirit of possessing landed property, which is universal in France and occasions 
infinite miscry.’’ It is clear that what is an evil attendant upon its vine-culture in France, 
viz: the facility it affords to poor men to become independent proprietors, would be a bless- 
ing in our country, where land is abundant. 

If we have reference to the health, the comfort, and the sobriety of the people, the im- 
portance of grape and wine culture becomes still more striking. Adam Smith (Wealth of 
Nations, B. IV, chap. III) says: ‘‘The cheapness of wine seems to be a great cause, not of 
drunkenness, but of sobriety. The inhabitants of the wine countries are, in general, the 
soberest people in Europe. Witness the Spaniards, the Italians, and the inhabitants of the 
southern provinces of France.’’ Montesquicu, indeed, maintained that ‘drunkenness pre- 
dominates over all the world in proportion to the coldness and humidity of the climate.’’ 
“Go,” he observes, ‘‘from the equator to our pole, and you will find drunkenness increasing 
with the degree of latitude. Go from the same equator to the opposite pole, and you will 
find drunkenness travelling South, as on this side it travels towards the North.’”’ Tf the fact 
were as stated by Montesquieu, it would not be inconsistent with the explanation given by 
Adam Smith, for the country where the greatest sobriety exists is that which produces and 


GRAPE-CULTURE, ETO. 361 


consumes wine, while the countries in which drunkenness prevails to the greatest extent are 
those which produce no wine and consume but little. That there is no necessary connexion 
between degrees of sobriety and degrees of latitude is proved by the example of the United 
States. Here the theory of Montesquieu is utterly at fault, while that of Adam Smith holds 
good. The national vice of drunkenness is not confined to any latitude or section, but 
manifests itself in equally deplorable results in the extreme South as in the extreme North. 
The friends of temperance have nothing to fear, therefore, from the introduction of wine 
culture into this country; and it is submitted that the introduction of that culture will 
have the most beneficent effect upon the morals of the country. 


ARMENIA. 


The cultivation of the grape and the manufacture of wine are among the most ancient 
and universal arts known to mankind. They are coeval with the dawn of civilization, 
and coextensive with its existence in Asia and Europe, if we except England and those parts 
of the continent which are too cold to produce the grape. It is singular that the first labor 
of Noah after the flood was to plant a vineyard and to make wine. In Genesis, chap. 9, 
v. 20, we read: ‘‘And Noah began to be a husbandman, and he planted a vineyard, and he 
drank of the wine and was drunken.’’ Some commentators, in their zeal for the reputation 
of Noah, undertake to maintain that this was his first acquaintance with wine, and that the 
art of making it was unknown to the people before the flood; but the probabilities seem to 
be all the other way. The fact that Noah planted a vineyard implies that he had the expe- 
rience of ages to guide him. He is not described as experimenting with wild vines, with 
whose nature he had little or no acquaintance, but being a husbandman, he planted a vine- 
yard, and made wine of the grapes. He must have derived his knowledge of the vine and 
its fruit and of the expressed juice of that fruit from his antediluvian experience, else his 
planting a vineyard would have been a strange freak, little characteristic of the husband- 
man. Indeed, it is evident, from the brief narrative quoted, that the planting of vineyards 
was a regular branch of husbandry which Noah derived from his ancestors. The art of 
manufacturing wine, which is a very simple process, would necessarily result from the culti- 
vation of the grape. To press out the juice and preserve it in vessels for future use would 
suggest itself as the readiest if not the only mode of preserving the fruit beyond the season 
of its ripening. Fermentation would naturally take place, and wine would be the necessary 
result. It is not at all probable that these simple processes would escape the observation of 
mankind for two thousand years, from Adam to the flood, and that they should all at once 
flash upon the mind of Noah. It is probable that the art of vine dressing and wine-making 
are coeyal with Adam himself, who lived to be nine hundred and thirty years old, during 
which time he could not have remained ignorant of the excellencies of a fruit so common in 
the portion of the earth where his lot was cast. The vineyard of Noah is conjectured to 
have been planted about a league from the city of Erivan, in Armenia, upon the identical 
spot where he and his family resided before the flood. This city is situated southeast of the 
Black sea, and immediately south of the Caucasus mountains, in latitude forty. The Arme- 
nians on this account claim precedence in the art of planting vineyards, but the Persians 
also set up a traditional claim to the same honor. It is related of the Armenians of Chiul- 
ful that they were formerly great drunkards, but owing to the peculiar excellence of their 
wine they were not made quarrelsome over their cups, like their fellow Christians of the 
western world. On the contrary, when their spirits were greatly stimulated by imbibing 
the fragrant nectar, their religious enthusiasm broke forth in incessant prayers to the Virgin. 


EGYPT. 


. 


The invention of wine was ascribed by the ancient Egyptians to Osiris, by the Greeks to 
Bacchus, and by the Romans to Saturn. It is strange that some authorities represent the 
ancient Egyptians as being averse to wine, and deny that the country produced any of it. 
‘A trait,’’ says M. Savary, ‘‘which the best authors of antiquity give evidently demon- - 
strates that the Greeks were wrong in wishing to establish a perfect similitude between 
Bacchus and Osiris. The first was honored as the author of the vine, but the Egyptians, 
far from attributing its culture to Osiris, held wine in abhorrence.’ Plutarch says, too, 
that ‘‘the Egyptians never drank wine before Psammetichus, holding this liquor to be the 
blood of the giants, who/ having made war on the gods, had perished in battle, and that 
the vine sprung from the earth mingled with their blood ; nor did they offer it in libations, 
thinking it odious to the gods.’ ‘This sacred fable,”’ says Savary, ‘‘ passed from Egypt 
to Persia, and Clemens Alexandrinus tells us the Magi most carefully abstained from wine. 
There was a law which forbade its use among the Arabs, and Ovington affirms that the Bra- 
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mins at present detest the liquor, and hold it in equal horror with the Manes, who supposed 
it to be the blood of demons. Whence this Oriental aversion to wine originated it would be 
difficult to say, but exist it did, which probably was one reason why it was forbidden by 
Mohammed. Perhaps we should seek for the cause in the curse of Noah pronounced upou 
Ham, who insulted his father, finding him drunk. But whether or no, the Egyptians de- 
tested it, and could not attribute the cultivation of the vine to Osiris.’’ Herodotus says: 
‘The Egyptians use wine made from barley, for their country does not produce the vine.” 

On the other hand, it is affirmed by Diodorus Siculus, in his third book, that Bacchus, or 
Osiris, is reported to have taught the Egyptians the management and use of the vine, as 
also of wine, apples, and other fruit.’’ The Israelites, murmuring against Moses in the 
desert of Zin, suid: ‘¢ And wherefore have ye made us come up out of Egypt to bring us in 
unto this evil place? It is no place of seed, or of figs, or of vines, or of pomegranates ; 
neither is there any water to drink.’’ 

This testimony of Moses as to the existence of the vine in Egypt, in his time, must be 
regarded as greatly preferable, apart from the sacred character of the book, to that of 
Herodotus and Plutarch, Greek historians. The former may be regarded as the incidental 
' testimony of a whole people, who resided for centuries in the country, and therefore 
unquestionable; while the latter picked up their information as best they could upon hear- 
say. The testimony of the Hebrews, murmured forth in their complaints against Moses in 
the wilderness, is confirmed by the testimony of Diodorus, quoted above, and in other pas- 
sages which might be cited. He says in his first book that wherever the vine was not 
found Osiris taught the people to make a drink from barley, called zythum or tythus; and 
in various passages he speaks of the use of wine at feasts and entertainments. Psammeti- 
chus, prior to whose reign Plutarch says the Egyptians used no wine, made himself master 
of Egypt 652 years before Christ—a period comparatively modern in Egyptian history. 
The Exodus of the Hebrews from Egypt took place nearly nine hundred years prior to this 
king’s reign, and we have seen that they deplored the loss of the vine, as they did the flesh 
pots during their long sojourn in the wilderness. David in the Psalms testifies to the same 
effect, when he says, (Ps. 78, v. 47:) ‘‘He destroyed their vines with hail, and their syca- 
more trees with frost.’’ And again (Ps. 105, v.33:) ‘*‘ He smote their vines also and their 
fig trees, and brake the trees of their coasts.’’ A reference to the context will show that 
these were the curses visited upon the Egyptians for their cruelty to the Israelites. In the 
80th Psalm, 8th verse, it is said: ‘‘Thou hast brought a vine out of Egypt; thou hast cast 
out the heathen and planted it.’’ This is only a figure, it is true; but its beauty and pro- 
priety would be destroyed by the supposition that Egypt produced no vines. On the con- 
trary, the inference is legitimate that Egypt was in those early ages celebrated for its vines. 

Another passage from Genesis by a still stronger implication attests the cultivation of the 
vine in Egypt, if, indeed, it be not a direct assertion of the fact, more than eighteen cen- 
turies before Christ.—Gen. chap. 40, v. 9-13: ‘‘And the chief butler told his dream to 
Joseph and said unto him, in my dream behold a vine was before me; and in the vine were 
three branches; and it was as though it budded, and her blossoms shot forth ; and the. 
clusters thereof brought forth ripe grapes ; and Pharaoh’s cup was in my hand ; and I took 
the grapes, and pressed them into Pharaoh’s cup, and I gave the cup into Pharaoh’s hand. 
And Joseph said unto him, This is the interpretation of it: The three branches are three 
days : yet within three days shall Pharaoh lift up thine head, and restore thee unto thy 
place ; and thou shalt deliver Pharaoh’s cup into his hand, after the former manner when 
thou wast his butler.’’ 

Hellanicus, a Greek historian cotemporary with Herodotus, who is said to be the first 
who employed chronology in history, and who, for that reason, is entitled to speak with 
authority, says that ‘‘wine was first known at Plinthion, a town of Egypt; hence the 
Egyptians are thought to derive their immoderate love and use of this liquor, which they 
thought so necessary to human bodies that they invented a sort of wine, made from barley, 
for the poorer sort, who wanted money to purchase that which was pressed from grapes.’’ 

The contradictory accounts which have come down to us in regard to the production and 
consumption of wine by the ancient Egyptians and Chinese, (for the same confusion exists 
in the Chinese histories,) are probably traceable to the fact quoted from Savary, viz: that 
certain religious sects or orders among the Orientals hold wine in great abhorence. This 
was true of the Magi, of the Bramins, and probably of the ancient Egyptian priesthood. 
The Greek writers, with an imperfect knowledge of the languages of these nations, coming 
in contact with these classes, or with their writings, might easily conclude that the whole 
nations to which they belonged were violent haters of wine; whereas their abhorrence of 
it probably grew out of the excessive use of it by their countrymen. We have seen a 
similar abhorrence of ardent spirits manifested in this country by religious and moral men; 
but it would be a great mistake in the Japanese to infer that the sentiments of temperance 
men are in strict accordance with the practice of the people. The Mohammedan religion strictly 
forbids the use of wine, and until commerce and travel brought the nations of the West 
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into frequent intercourse with those people, the impression prevailed that the practice of 
the Mussulmans coincided with the precepts of the prophet. It would be equally an error 
in the Mohammedan to infer from reading the New Testament that the professors of 
Christianity never go to war, nor quarrel with their neighbors. 

The Mareotic wine was a white wine made in the vicinity of the lake Meroe. It is 
alluded to by Horace and Athenaeus. Another Egyptian wine was called the Taeniotic. 
They were, according to Dr. Henderson, in his elaborate and valuable history of ancient 
and modern wines, of unrivalled excellence. ‘The former,’’ says he, ‘‘ which was some- 
times called Alexandrian, from the neighboring territory, was a light, sweetish, white wine, 
with a delicate perfume, of easy digestion, and not apt to affect the head; though the 
allusion of Horace to its influence on the mind of Cleopatra would seem to imply that it 
had not always preserved its innocuous quality.’’ Lucan compares the wine of Meroe, 
which Cleopatra produced at the celebrated feast she gave to Casar, to the finest of the 
Roman wines, the .Falernian. The Taeniotic, according to Henderson, was a gray or 
greenish wine, of greater consistence and more luscious taste than the Mareotic, but accom- 
panied with some degree of astringency, and a rich aromatic odor. hese, with the wine 
of Antylla, also produced in the vicinity of Alexandria, were, according to Athenaeus, the 
only celebrated wines made from the numerous vineyards which adorn the banks of the 
Nile. 

That there is anything in the soil and climate of Egypt unfriendly to the growth of 
grapes is disproved by the abundant testimony of modern travellers. ‘Dr. Pococke,’’ says 
an Irish author, Donovan, ‘‘ during his travels through Egypt, met with numbers of vine- 
yards, from the grapes of some of which the Christians made very good wine. Many of 
these vineyards were on the banks of the Nile, which still, as it ever did, overflows its 
boundaries, and inundates the country. Other travellers report that grapes are grown 
throughout all the adjoining countries, and on the shores of the Levant.”’ 


CHINA. 


According to the Abbe Grosier, China has produced an abundance of grapes from the 
earliest times. ‘‘ Those who believe that the vine was not known in this empire until very 
late,’’ says he, ‘‘and that itavas brought hither from the West, labor under a great mistake. 
All the literati assure us that the vine has been known and cultivated in China from the 
remotest antiquity. What is said in the Tcheou-ly respecting the duty of the mandarins 
intrusted with the care of the emperor’s gardens, cannot be understood of anything else 
but of the vine; but the Tcheou-ly is considered as the work of the celebrated Tcheou-kong, 
brother of Vou-vang, who’ mounted the throne in the year 1112 before Christ. However 
this may be, it is certain that there were vines in Chan-si and Chen-si several centuries 
before the Christian era, and that a sufficiency of them was cultivated to make abundance 
of wine. Le-1na-tsien remarks that a private individual had made ten thousand measures. 
There was a time when the inhabitants of Pe-tshe-ly, Chan-tong, Ho-nan, and Hong-quang 
applied themselves equally to the culture of vines. The wine which they made had the 
property of keeping several years, when put into pitchers and buried in the earth; and 
‘this liquor,’ says the historian, ‘was become so common that it caused great disorders.’ 
The songs which remain of all the dynasties since that of Yven to Han give us reason to 
believe that the Chinese have always been fond of wine made from grapes. ‘The Emperor 
Onenti, of the dynasty of Ouei, celebrates it with a lyric enthusiasm worthy of Horace or 
Anacreon ; and we find in the large Chinese Herbal, book 133, that wine made from grapes 
was the wine of honor, which several cities presented to their governors and viceroys, and 
even to the emperor. In 1373 the Emperor Tai-tsou accepted some of it for the last time 
from Tai-Yuen, a city of Chen-si, and forbade any more to be presented. ‘I drink little 
wine,’ said the prince, ‘and I am unwilling that what I do drink should occasion any burden 
to my people.’ ’’ | oe ; ; 

‘Jt appears,”’ continues the Abbe, ‘‘that the vine has experienced many revolutions in 
China. It has never been excepted when orders have been issued for rooting up all those 
trees that encumbered the fields destined for agriculture. The extirpation of the vine has 
even been carried so far in most of the provinces under certain reigns that the remembrance 
of it has been entirely forgotten. When it was afterward allowed to be planted, it would 
appear, from the manner in which some historians express themselves, that grapes and the 
vine began then to be known for the first time. This probably has given rise to the opinion 
that the vine has not been long introduced into China. It is, however, certain, without 
speaking of remote ages, that the vine and grapes are expressly mentioned in the Chinese 
annals under the reign of the Emperor Vou-ty, who came to the throne in the year 140 
before the Christian era; and that, since his time, the use of wine may be traced from 
dynasty to dynasty, and, as we may say, from reign to reign, even to the fifteenth century. 
With regard to the present state of the culture of vines in China, we know for certain that 
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the emperors Kang-hi, Yong-tching, and Kien-long, now on the throne, [latter part of last 
century,] caused a number of new plants to be brought from foreign countries; that the 
three provinces of Ho-nan, Chang-tong, and Chan-si have repaired their former losses; that 
the large cities of Tai-Yuen and Ping-Yang, in Chan-si, are famous throughout the whole 
empire on account of the great quantity of dried grapes that are procured from their envi- 
rons, both for the table and medicinal purposes; and that the province of Pe-tcheli, at all 
times fruitful in vines, produces so many at present that there are fourteen of its districts 
celebrated for their raisins, which are preserved long, and sold in Pe-king at a very mode- 
rate price. The raisins most in request in China are those which, as we have said, come 
from the country of Ha-mi.’’ ; 

M. Huc, the Jesuit missionary, whose valuable book of travels in China appeared only a 
few years ago, reiterates the above historical account of the vine from the Abbe Grosier, and 
adds: ‘The annals contain accounts of various species [of the vine] that were brought from 
Samarcand, Persia, Thibet, Tourfan, Ha-mi, and other countries. It would even be easy to 
show that grape wine was in use under every dynasty and every reign to the fifteenth cen- 
tury. At present there still exist in China several excellent kinds of grapes.’’ ‘The Chinese 
of our day, however, do not, he says, cultivate the vine on a large scale, and do not make 
wine of grapes; the fruit is gathered only for eating, either fresh or dried. It is the policy 
of the government, he relates, to suppress the cultivation of ail luxuries, in order that the 
whole territory of the empire may be devoted to the production of grain and vegetables for 
the sustenance of the immense population. But this benevolent design of the government 
is completely frustrated by the invincible passion of the people for strong drink; and, 
instead of proving a blessing, this sumptuary law has inflicted the greatest calamity upon 
the people. In default of the grape, the Chinese now manufacture a spirituous liquor, says 
M. Huc, from corn and rice. ‘‘The most commonly used is made from the férmentation of 
rice. It is a kind of beer, the taste of which is sometimes very agreeable. That of the 
best quality comes from Chao-king, in the province of Tche-hiang.’’ Europeans regard it 
as detestable. But M. Huc relates an amusing mistake of an English connoisseur in wines, 
upon whom a bottle of it was imposed as the best Spanish wine, and who gave it to his 
friends, who fell into the same mistake. The Chinese, he says, ‘‘ were acquainted with the 
manufacture of this liquor at least twenty centuries before the Christian era.’’ The Chinese, 
he informs us, were not acquainted with the process of distillation before the thirteenth 
century, when it was discovered by accident. Since that period they have made brandy of 
corn. ‘‘'The brandies of the North are made principally with large millet (Holcus Sorghum.) 
There exist considerable manufactories, where its product is passed several times through 
the still, and thus obtains the strength and energy of alcohol. These liquors always retain 
an unpleasant taste; but it may be got rid of by macerating green fruits or aromatic herbs 
in them. The Chinese, however, do not care about these niceties ; they drink it with avid- 
ity ; and they are so little in the habit of drinking anything cold that they have even their 
brandy served up to them hot. This horrible drink is the delight of the Chinese, and espe- 
cially of those of the North, who swallow it like water. Many ruin themselves with brandy, 
as others do with gaming. In company, or even alone, they will pass whole days and nights 
in drinking successive little cups of it, until their intoxication makes them incapable of 
carrying the cup to their lips.”’ 

So completely do the Chinese inebriates saturate themselves with this fiery liquor that M. 
Huc was assured, upon unquestionable authority, of the frequent occurrence of the com- 
bustion of the body resulting from accidental collision with fire. When the body is in such 
a state, a contact of the breath or of the person with flame is sufficient to set the whole 
man in a blaze. 

‘The Chinese law,”’ he continues, ‘‘ prohibits the fabrication of rice wine and spirits, on 
the ground that corn ought to be taken the greatest care of in a country where all the labor 
and industry of the inhabitants are scarcely sufficient to supply the food required for the 
immense population. But these laws are pretty much like those which prohibit gaming—a 
perfect dead letter ; a fee to the mandarin removes all difficulties. The large establishments 
called Chao-kouo require a permission from the government to distil brandy, and this is sold 
to them only on condition that they shall employ in their distilleries nothing but grain that 
is spoiled and unfit for any other purpose; but that does not form the slightest hindrance to 
their using the very best grain the harvest produces.’’ 

‘Gambling and drunkenness, then,’’ continues M. Huc, ‘‘are the two permanent causes 
of pauperism in China,’’ &c. 

It must be clear to every reader that the suppression of the vine, and the inevitable sub- 
stitution of malt and distilled liquors in place of wine, have been attended with disastrous 
consequences to the health, the morals, and the prosperity of the people of China. 

The Chinese, with a degree of eccentricity which renders them as much the antipodes of 
the Western world in manners and customs as in geographical position, while discouraging 
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the manufacture of wine from grapes, are said actually to make a substitute for it of the 
flesh of sheep and lambs! This absurdity would seem almost incredible, if it were not well 
attested by travellers. 


INDIA. 


It is singular that the country which, according to jndicious historians, originated the 
myth of Bacchus, the god of wine, was never at any period a wine-producing country, except 
to a very limited extent. Dr. Anthon, in tracing the origin of the various names of this 
fabled deity, draws the conclusion that Bacchus, Osiris, and Schiva were one and the same. 

On this subject Mr. Redding, in his History of Wines, ancient and modem, says: ‘The 
territory of India was the fabled birthplace of Bacchus. Sir W. Jones compares to him Bala 
Rama, and Sumdévi is the Hindoo goddess of wine. India at present produces little or none 
of the juice of the grape, except in the Northern parts between the Sutlej and the Indus, 
bordering upon the former river. To the Southward the climate is too hot, and the soil too 
rich for vine culture. The Indians said, according to Diodorus, that Bacchus first taught 
them the art of pressing grapes and making wine, and that he resided in his capital, Nysa, 
in the modern Punjaub; that he ruled India with justice, and was after his death adored as 
agod. All this, whether fabulous or not, only relates to the territory west of the Sutlej, or, 
as it was anciently called, the Hyphasis river. Eastward of this the arms of Alexander 
never penetrated, nor does it appear the ancients knew anything of the country. At Lahore, 
beyond the Sutlej, wine of good quality is made, and all the way from thence to Candahar, 
and Northward to and in Cashmere, vines are planted and wine is manufactured. That of 
Cashmere resembles Madeira. Wine is made in Nepaul, where the best is prepared in the 
common way. The must, or unfermented juice, is called sike. Hot water is poured upon 
the mash and residue, and a less worthy sort is thus manufactured. At Candahar wine is 
forbidden to be drunk, according to custom in Mohammedan countries; but that drunken- 
ness does happen is plain from the punishment attached to those who are discovered intox- 
icated. They are seated on an ass with their faces toward the tail, and so led through the 
streets, preceded by the beating of a gong, and surrounded by a crowd of vagabonds.”’ 

‘« Wine,’’ continues Redding, ‘‘ was once made in Golconda, upon the hills. During the 
reign of the great Akbar, whose tomb near Agra has lately been repaired, though wine was 
forbidden, yet it was evidently used in this noblest city of his empire. It is related that 
Akhbar, standing in need of good gunners, got some from on board English vessels trading to 
his dominions. One of these who, from the dry character of the man, was evidently a tar, 
being ordered to fire at a carpet suspended as a mark that the Emperor might see his dex- 
terity, purposely shot wide of it. He was reproved and told he was an impostor; upon 
which the fellow answered, with great pretended humility, that his sight was bad from 
having been debarred the use of wine, but if Akbar ordered him a cup, he could hit a 
smaller mark. A cup, a full quart, was brought him, which he drank off, and then, firing, 
hit the mark, to the applause of all present. Akbar ordered it to be recorded, ‘ that wine 
was as necessary to Europeans as water to fish, and to deprive them of it was to rob them of 
the greatest comfort of their lives.’ He then gave permission to foreigners to cultivate vine- 
yards in his dominions. There can be no doubt the vine would flourish well on the table- 
lands and mountain sides of India, as on the Nilgarry hills, where the temperature and soil 
are all that can be desired for the purpose.’’ 

Dr. Robertson, quoting Arrian in his historical disquisition concerning ancient India, 
enumerates the articles of commerce between that country and the Western world, from 
which it appears that that country, even before the age of Mohammed, received supplies of 
wine from the West, in return for its spices, precious stones, and other products. This com- 
merce, says Dr. Robertson, was extensive and various. He mentions wine among the im- 
portations from Egypt at the port of Patala, in the river Indus. Barygaza, which cor- 
responds with the modern Baroach on the Nerbuddah, is another point at which Italian, 
Greek, and Arabian wines were imported. At Musires, the next emporium of note on the 
coast, the articles imported were much the same, he says, as at Barygaza, but they are not 
specified. The exports are enumerated, but, like those from the other Indian ports, include 
no wine. 

From this statement, taken in connexion with those which precede it, there can be no 
doubt of the consumption of wine in India from the earliest times, while it is equally mani- 
fest that its supplies of the article have been mainly drawn from foreign countries. F 

A species of wine is made from the date fruit produced by a kind of palm tree which 
grows in India, as well as Arabia, Africa, and other parts of the earth. The tree lives two 
or three hundred years. The antiquity of this wine is attested by Herodotus, who says that 
it constituted the principal article of commerce of Babylonia, and that the Egyptians knew 
of it, and used it in embalming. The people of India also make wine from the liquor con 
tained in the cocoa nut, which they call tari, and also arrak. 
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PERSIA. 


Persia, in its greatest extent in ancient times, embraced all that vast region which lies 
between the Indus and Oxus on the East and Northeast, and the Euphrates on the West, and 
reached from the Caspian Sea and Mount Caucacus on the North to the Persian Gulf and 
Indian Ocean on the South. But its power has long been on the decline, and its god‘ 
Terminus has receded from time to time, until the present limits of the kingdom are com- 
paratively narrow. 

As has becn elsewhere said, the Persians claim to have been the inventors of wine. They 
discovered the art of making it in a way perfectly natural, and yet unexpected. One of 
their earliest kings, Jemsheed, who, if we credit their annals, was only five or six genera- 
tions from Noah, was the fortunate discoverer. ‘‘He was immoderately fond of grapes,” 
says the narrative, which is found in Sir John Malcolm’s History of Persia, ‘‘and desired to 
preserve some, which were placed in a large vessel and lodged in a vault for future use. 
When the vessel was opened the grapes had fermented ; their juice in this state was so acid 
that the king believed it must be poisonous. He had some vessels filled with it, and poison 
written upon each ; these were placed in his room. It happened that one of his favorite 
ladies was affected with nervous headache ; the pain distracted her so much that she desired 
death. Observing a vessel with poison written on it, she took it and swallowed its con- 
tents. The wine, for such it had become, overpowered the lady, who fell down into a 
sound sleep, and awoke much refreshed. Delighted with the remedy, she repeated the 
doses so often that the monarch’s poison was all drunk. He soon discovered this, and 
forced: the lady to confess what she had done. A quantity of wine was made, and Jemsheed 
and all his court drank of the new beverage, which, from the circumstance that led to its 
discovery, is to this day known in Persia by the name of zeher-e-khoosh, or the delightful 
poison.”’ 

Persia has in all ages been famed for the excellence of its grapes, and the authority of the 
Koran itself has not been sufficient to eradicate from an ignorant and superstitious race the 
love of the superior wines made from them. In the sacred book of Mohammed it is said, 
page 39, Sale’s London edition, 1801: ‘‘They will ask thee concerning wine and lots, 
(games of chance.) Answer. In both there is great sin, and also some things of use unto 
men; but their sinfulness is greater than their use.’’ Mr. Sale, in his Preliminary Discourse, 
presents some interesting comments upon this subject : ‘‘ The drinking of wine,”’ says he, 
‘¢under which name all strong and inebriating liquors are comprehended, is forbidden in 
the Koran in more places than one. Some, indeed, have imagined that excess therein is 
only forbidden, and that. the moderate use of wine is allowed by two passages in the same 
book ; but the more received opinion is, that to drink any strong liquors, either in a lesser 
quantity or in a greater, is absolutely unlawful; and, though libertines indulge themselves 
in the contrary practice, the more conscientious are so strict, especially if they have per- 
formed the pilgrimage to Mecca, that they hold it unlawful not only to taste wine, but to 
press grapes for the making of it, to buy or to sell it, or even to maintain themselves wita 
the money arising by the sale of that liquor. The Persians, however, as well as the Turks, 
are very fond of wine ; and if one asks them how it comes to pass that they venture to 
drink it, when it is so directly forbidden by their religion, they answer that it is with them 
as with the Christians, whose religion prohibits drunkenness.’’ a GL ae 

‘*Several stories have been told as to the occasion of Mohammed’s prohibiting the drink- 
ing of wine; but the true reasons are given in the Koran, viz: because the il] qualities of 
that liquor surpass its good ones, the common effects thereof being quarrels and dis- 
turbances in company, and neglect, or, at least, indecencies in the performance of religious 
duties. For these reasons it was that the priests were, by the Levitical law, forbidden to 
drink wine or strong drink when they entered the tabernacle ; and that the Nazarites and 
Rechabites, and many pious persons among the Jews and primitive Christians, wholly ab- 
stained therefrom ; nay, some of the latter went so far as to condemn the use of wine as 
sinful. But Mohammed is said to have had a nearer example than any of these in the more 

‘devout persons of his own tribe.’’ 

It seems but fair to give Mohammed the credit of assigning his real motives in the pro- 
hibition of the use of wine and strong drink ; for, at most, he erred on the side of virtue. 
But it is alleged by Dr. Paley and other philosophical writers, that abstinence from intoxi- 
cating liquors in the climate of Medina, where the false prophet lived, was an easy virtue, 
and that he compensated his followers for the denial of a luxury to which they,were not 
naturally prone by allowing very great latitude in the intercourse of the sexé§. When 
Mohammedanism extended itself into regions of the earth where the use of wine and other 
intoxicating liquors had taken deep root, the rigid precepts of the Koran gave way before 
the inveterate appetites and habits of the people. 

Malcolm, whose work has already been quoted, gives other interesting facts and anecdotes 
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illustrative of the Persian love of wine : ‘‘ The Persians of all conditions,”’ says he, ‘are 
fond of society. Their table is in general well furnished, as the extraordinary cheapness of 
provisions of every kind, and the great plenty of fruit, enable the lowest order of citizens to 
live well. The hog is the only animal whose flesh they are positively forbidden to eat. 
They are also, as Mohammedans, prohibited from tasting wine; but this rule is often 
broken ; and, as to use their own phrase, ‘there is equal sin in a glass as in a flagon,’ they 
usually, when they drink, indulge to excess. They are, indeed, so impressed with the idea 
that the sole pleasure of this forbidden liquor is centred in its intoxicating effects, that 
nothing but constant observation can satisfy them that Christians are not all drunkards. 
‘It is,’ they often remark, when speaking to a person of that persuasion, ‘one of the privi- 
leges of your religion to be so, and therefore neither attended with shame nor disgrace.’ 
An English officer belonging to a frigate had come on shore at Abusheher, and mounted 
a high spirited horse to take a ride.) The awkwardness of the rider, who was nearly falling 
at every bound the animal took, amused a great number of spectators. Next day a Persian 
who supplied the vessel with fruit and vegetables came off, and seeing the officer, said to 
him, ‘I have saved your reputation; not a man of those who laughed at you yesterday has 
the least suspicion that you are a bad horseman.’ ‘How have you managed that ?’ said the 
gentleman he addressed. ‘I told them,’ he replied, ‘that you, like every Englishman, rode 
admirably, as became a nation of soldiers, but that you were very drunk, and that alone 
was the reason of your not keeping your seat upon the saddle so firmly as you otherwise 
would have done.’’’ The historian remarks: ‘‘Ifan endeavor is made to remove these im- 
pressions by telling them that, though we are permitted to use wine, excess is always consid- 
ered as degrading, and often, when it incapacitates for duty, as criminal, they listen with a 
smile of incredulity; for they believe it impossible that men who are not withheld by mo- 
tives of a religious nature can deny themselves what they are led by the restraint imposed 
upon them to deem one of the most delightful of all enjoyments.”’ 

The grapes of Persia are said to be among the finest in the world ; ‘‘some of which,”’ 
says Redding, ‘‘are a fair mouthful.’’ ‘‘ Yet the white wine of Ispahan,’’ he continues, 
*¢is made from a small white grape called Kismish, which has no pips, perhaps first brought 
from the island of that name, noted for fine fruits, near Gombron. The grape of the prov- 
ince of Cashbin is celebrated ; it is called Shahoni, ‘ the royal grape,’ and is golden colored 
and transparent. The grapes are kept over the winter, and remain on the vine a good deal : 
of the time in linen bags.’’ ‘‘It is in Farsistan or Ferdistan,’’ the same writer says, ‘‘ upon 
the lowest slope in the mountains, not far from Shiraz, that the largest grapes in Persia are 
grown, though the imperial grape of Taurus is most extolled for eating and the table, being 
more delicately luscious. The whole country near Shiraz is covered with vineyards. The 
best red wine is made from a grape named Damas; it is said to be of good strength and 
body, and to keep well for fourscore years, preserving all its virtues in the highest perfection. 
This wine is put into flasks of glass, called carabas, of about thirty quarts, covered with 
plaited straw, and packed in chests of ten bottles each. In this way it is sent to Teheran, 
Bassora, the East Indies, and wherever it is exported.’’ 

‘There are twelve kinds of grapes grown near Shiraz. Some species are violet, others 
red, and even black in color, as the Samarcand grape. A single bunch will weigh a dozen 
pounds. They sell their wine by weight, and keep it either in flasks or jars of well-glazed 
earth. Their cellars are strong, and built with great attention to coolness, water being 
often introduced for this purpose. ‘Seats are frequently provided in them for visiters to en- 
joy the wine in greater luxury, although forbidden by the Mohammedan Jaw.” 

“Of the quantity of wine grown at Shiraz,’’ says Redding, ‘‘it is not easy to form an 
estimate. Tavernier states that when he travelled, (about the middle of the seventeenth 
century,) between four and five thousand tuns were made annually.’ It is not at all prob- 
able, owing to the general decline of Persia in power and civilization, that so much is made 
at the present day. The grapes are well trodden in a vat, the bottom of which is perforated 
to permit the escape of the must into a vessel below. From the latter it is transferred to 
glazed jars, which are deposited in the cellar, where fermentation takes place. It is after- 
wards strained and put in bottles for sale. There are several varieties of the Shiraz wine, 
which have in all ages been in high repute. They were the favorite drink of the Mahom- 
medan emperors of India, at the period of their power, and they have long been known in 
Europe. Redding describes the vin de liqueur of Shiraz as remarkably sweet and luscious, and 
full of strength and perfume. The king of Persia at one time sent a present of wine to the 
sovereign of England. It was of the celebrated white variety, though some in that country 
is of a dark amber color, while other kinds are red, resembling Bordeaux in appearance. 
The white is said to resemble Madeira, though unequal to the latter. 

Persia has a considerable population which is not Mohammedan. There are Jews, Arme- 
nian Christians, and Guebers or fire-worshippers ; while the Mohammedans themselves are 
divided into a number of sects. The result is that nearly one-half of society has no scruple 
about the use of wine, and the other half scarcely feels the necessity of disguise. 
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The vines in Persia, says Mr. Morier, are trained on the walls until they overleap them, 
and hang down on the other side. It is only necessary to water them at Shiraz once a year, 
about the 10th of April. 

The celebrated traveller, Marco Polo, met with boiled wines on the confines of Persia. He 
attributes this peculiarity to the effort to evade the letter of the Koran, as the effect of the 
boiling was to change the name of the liquid. But the same custom, as we have seen, pre- 
vails in China. It was also practiced by the ancient Greeks. 

“Teheran, Yezd, Shamaki, Gilan, and Ispahan,’’ says Redding, ‘‘ are the principal wine 
districts in Persia known to strangers. In Mingrelia, the ancient Colchis, the soil is bad, but 
the wines are characterized as excellent. Georgia sends its wines to Azarbazan and Ispahan. 
At Tiflis wine is sold openly. Wine tolerably good is made in Chorasan. The Turks, both 
in Persia and the neighboring countries, when they take the forbidden draught, laugh at 
Christians for mingling water with it ; and yet if they but spill a single drop upon their 
own garments, however valuable they may be, they immediately throw them away as pol- 
luted. The Turks always intoxicate themselves : hence the wine manufacturers in Moham- 
medan countries add stimulating and intoxicating ingredients to the wines made for secret 
sale to the children of the Koran. Of late years the manufacture of wine, even at Shiraz, 
has been neglected, and it is much to be feared the produce of the still has taken its place 
with the Mohammedans in their covert oblations to Bacchus.”’ 

Tavernier says that Shah Abbas II. was much addicted to wine, but did not on that ac- 
count neglect his affairs. His successors, however, loved wine and women to great excess, 
and became exceedingly cruel in consequence. 

Malte Brun, in his Universal Geography, says that ‘‘the most esteemed fruits of Europe 
are believed to have been brought originally from Persia, as the fig, the pomegranate, the 
mulberry, the almond, the peach, and the apricot. The oranges are of enormous size, and 
are found in places sheltered by the mountains. The heat reflected from the sand is partic- 
ularly favorable to the cultivation of the lemon. The vine displays here all its riches, but 
is only cultivated by the Guebers, or the worshippers of fire. There are, among other 
kinds of wine, three particularly excellent. That of Shiraz, reputed to be the best, is kept 
for the use of the sovereign and the grandees of the court. That of Yezd is very delicate, 
and is transported to Laur and Ormus. That of Ispahan is distinguished for its delicious 
sweetness.”’ 

Of the countries between India and Persia, and especially Cabool, an English traveller, 
Lieut. Alex. Burnes, who visited it in 1831, gives, in his highiy interesting work entitled 
“Travels in Bokhara,’’ a glowing picture. He describes Cabool as a terrestrial paradise, 
abounding in gardens in which every fruit that can please the eye or tempt the appetite 
grows in the richest profusion. The city is situated 6,000 feet above the level of the sea, 
and claims an antiquity of as many years. 

‘‘Cabool is particularly celebrated for its fruit, which is exported in great abundance to 
India. Its vines are so plentiful that the grapes are given for three months of the year to 
cattle. There are ten different kinds of these. The best grow on frame-works; tor those 
which are allowed to creep on the ground are inferior. They are pruned in the beginning 
of May. The wine of Cabool has a flavor not unlike Madeira, and it cannot be doubted 
that a very superior description might be produced in this country with a little care. The 
people of Cabool convert the grape into more uses than in most other countries. They use 
its juice in roasting meat, and during meals have grape powder asa pickle. This is pro- 
cured by pounding the grapes before they get ripe, after drying them. It looks like cayenne 
pepper, and has a pleasant acid taste. They also dry many of them as raisins, and use 
much grape syrup. A pound of grapes sells for a half penny.’’ 

In his travels through Bokhara the author scarcely alludes to the vine; and from the 
general decay and dilapidation which he depicts, it is probable that no attention is given to 
it. 

Of the Punjaub, in general, he says that the productions of the vegetable world exceed 
the consumption of the population, and increase in abundance toward the hills; and that 
most of the vines and fruit trees of Europe may be seen in Kishtwar and Cashmere. 


TURKEY IN ASIA. 


Modern Turkey embraces within its limits several countries, which, in the course of ages, 
have separately constituted great empires or kingdoms. It includes the seats of the ancient 
Assyrian and Babylonian empires, and that of the Macedonian empire, as well as of the 
Greek empire, which succeeded it; it still claims sovereignty over Egypt, together with 
Palestine, Arabia, Mesopotamia, and Asia Minor. The history of the grape and of wine 
making in Egypt has already been traced, with brief allusions to that of Armenia and 
other districts in that portion of the Turkish dominions; but in regard to these latter 
countries further facts will be given in connexion with Asia Minor. 
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The’ Bible abounds in allusions to the vine and to wine, and perhaps no other single 
object furnishes so many occasions for figurative illustration in the sacred writings as the 
vine and its fruit. The ancients had a proverbial saying that a region yielding corn, wine, 
oil, and salt, was a favored land ; and in this respect Palestine was peculiarly blessed. The 
valley cf Eshcol has been famous,since the tithe of Moses for the abundance as well as the 
wonderful size of its grapes. The messengers sent by him, while he and his people were 
yet in the wilderness, to spy out the promised land, returned witha bunch which two men 
carried between them upon a staff. He had commanded them to ‘‘see the land, what it 
is,’’ ‘‘ whether it be fat or lean,’’ and to ‘bring of the fruit of the land,’’ for ‘*now the 
_ time was the time of the first ripe grapes. “ % * And they came unto the brook of 
Esheol, and cut down from thence a branch with one cluster of grapes, and they bare it 
between two upon a staff; and they brought of the pomegranates and of the figs. The 
place was called the brook Nshcol, because of the cluster of grapes which the children of 
Israel cut down from thence.’’—(Numbers, chap. xiii.) : 

Jacob, on his death-bed, when pronouncing a prophetic benediction upon his twelve sons, 
said to Judah, ‘‘Judah is a lion’s whelp,’’ ‘‘and unto him shall the gathering of the 
people be. Binding his foal unto the vine, and his ass’s colt unto the choice vine, he 
washed his garments in wine and his clothes in the blood of grapes. His eyes shall be red 
with wine, and his teeth white with milk.’’ These strong figures are understood not as 
intended to imply drunkenness and excess in the descendants of Judah, so much as the 
abundance of the land they were to inherit. Calmet, the learned expositor of the Bible, 
thinks that the vine here referred to is a superior kind named Sorek in the original. 
*‘Rabbi Isaac Ben Geuth,’’ he says, ‘‘thinks these grapes were of a kind which has no 
seeds, and etymology favors the idea, for in Arabic the word signifies, among other things, 
to emasculate, to deprive, as if these grapes were deprived of their seeds. ‘These fruits, 
however, have generally a transparent, membraneous seed, though some are ‘said to have 
actually no soodit all, whereby, while they are chewed, no seed is discoverable to the taste 
or tongue, yet it is apparent when the grape is cut with a knife and seed is sought for.’”’ 
Calmet quotes from Le Bruyn a passage in which he describes similar grapes without seed 
in Persia. 

In regard to the grapes of Eshcol, Calmet says: ‘‘It is certain that we must not judge of 
the Eastern vines by our own, and that the grapes of Judea are at this day of great size; 
but the language of Scripture and of Nature does not satisfy Jewish Rabbins. They insist. 
that this bunch of grapes was so large and so heavy that it required eight men to carry it, 
of which each sustained the weight of three hundred and sixty pounds. Wagenseil cites: 
also the Talmudists as saying, ‘Then whoever could procure one of the grapes was obliged 
to carry it away in a cart or in a boat; and after having placed it in a corner of his house, 
he might tap it and draw out wine for family consumption, as out of a cask; the wood 
which the stalk furnished he might use to dress his victuals. There was not a single grape 
but yielded thirty hogsheads of wine.’’’ The grave and learned Benedictine is justly 
offended at this extravagance in professed commentators upon the Bible. 

_ ‘*There were in Palestine,’ says the same learned author, ‘‘many excellent vineyards. 
Scripture celebrates the vines of Sorek, of Lebanah, of Jazer, of Abel. Profane authors 
mention the excellent wines of Gaza, Sarepta, Libanus, Saron, Ascalon, and Tyre. * * 
But when the spouse in the Canticles, i, 14, compares her beloved to a cluster of cypress that 
etew in the vineyards of En-gedi,” he says: ‘‘ These vineyards of En-gedi were not vine- 
yards of grapes for wine only, but of plants of cypress.’’ 

The children of Israel are often in Scripture compared to the vine which God had brought 
out of Egypt and planted in Palestine, but which, instead of bringing forth good fruit, pro- 
duced only bitter fruit and wild grapes. The parables of the Saviour, in which he compares 
the kingdom of heaven to a householder who planted a vineyard and Ict it out to tenants, 
and again compares himself to the true vine and his disciples to the branches, are familiar 
to every one. 

‘(The law of Moses,’’ says Calmet, ‘‘ did not allow that whoever planted a vine should eat 
of its fruit before the fifth year. ‘They also did not gather their grapes on the seventh year ; 
the fruit was then left for the poor, the orphan, and the stranger. A traveller was allowed 
to gather and eat grapes in a vineyard as he passed along, but he was not permitted to carry 
any away. Is was also forbidden to sow anything else in a vineyard. : 

Of the wild vine, Labrusca, Calmet says that ‘it grew without culture near the highways 
and hedges. Its fruit was a very small grape, which became black when ripe, but often it 
did not ripen at all.’? This account of the wild grape of Palestine would suffice in every 
particular for the wild grape in the United States. 5 

Calmet, in another place, gives some interesting facts in regard to the grapes of Eshcol 
which may be introduced here. ‘‘Travellers,’’ says he, ‘‘ mention some growing there of a 
prodigious size. Doubdan assures us that in the valley of Eshcol were bunches of grapes of 
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ten and twelve pounds. Forster tells us he was informed bya religious, whe had lived many 
years in Palestine, that there were bunches of grapes in the valley of Hebron so large that 
two men could: scarce carry one of them.’’ Dr. Adam Clark saw a bunch that weighed 
twenty pounds. f : =e 

Of the vintage, Calmet observes that this season was accompanied with feasts and great 
rejoicings. Isaiah says, (xxv, 6,) ‘In this mountain shall the Lord of Hosts make unto all 
people a feast of fat things, a feast of wines on the lees, of fat things full of marrow, of wines 
on the lees well refined.’’ Literally, a feast of fatness, a feast of lees, of marrowy fatness, of 
clarified lees. And Isaiah, xvi, 10: ‘‘ Gladness is taken away, and joy out of the plentiful 
ficld ; and in the vineyards there shall be no singing, neither shall there be shouting : the 
treaders shall tread out no wine in their presses; I have made their vintage shouting to 
cease.”’? Carmel signifies an excellent vineyard. And Jeremiah says, (xlvili, 33,) ‘‘Joy 
and gladness is taken from the plentiful field [from the Carmel] and from the land of Moab, 
[which was fruitful in vines,] and I have caused wine to fail from the-wine-presses : none 
shall tread with shouting, their shouting shall be no shouting.’’ Hebrew literally, they 
shall no longer tread the grape; and he that cries hedad shall no more ery hedad! hedad ! 
The last term is the cry of the vintagers, whence is formed hefh and de heth (huzza! 
bravo!) with vigor, with courage, cheerfully. 

To recur to the antediluvian period, Calmet says: ‘‘ Several of the ancients were of opinion 
that wine was not in use before the deluge, and that Noah was the first who introduced this 
liquor. If wine, say they, had been known before the flood, Abel would have made an 
offering of it to the Lord, and Noah would have been on his guard against drinking it to 
excess. Others maintain that it is much more probable the first men had the use of wine, 
which is a liquor so generally useful and agreeable that it could not be unknown even to 
Adam. Jesus Christ tells us that the first men were surprised by the deluge while they were 
eating and drinking, which is commonly understood of such as drink wine. We may say 
that though Noah knew.the intoxicating quality of wine, yet he might think that the 
quantity he drank of it was not capable of causing the drunkenness in him that he after- 
wards found. 

‘Hardly any sacrifices were made to the Lord, but they were accompanied by libations of 
wine.’’—(See Exodus xxix, 40; Numbers xv, 5, 7.) 

‘The use of wine was forbidden to the priests during the time they were in the tabernacle, 
and employed in the service of the altar ; (Lev. x, 9.) This liquor was also forbidden to the 
Nazarites, (Num. vi, 3,) and whenever wine was forbidden, all other intoxicating liquors 
were umderstood to be forbidden also. The Rechabites observed a strict abstinence from 
wine, in pursuance of the commands they had received from their father Rechab.—(Jer. 
xxxy.) In the style of the sacred penmen the wine, or the cup, often represents the anger 
of God: ‘Thou hast made us drink the wine of astonishment.’—(Psalm Ix, 3.) ‘In the 
hand of the Lord there is a cup, and the wine is red ; it is full of mixture; and he poureth 
out of the same; but the dregs thereof, all the wicked of the earth shall wring them out and 
drink them.’—(Psalm Ixxv, 8.) The Lord says to Jeremiah, (xxv, 15,) ‘Take the wine- 
cup of this fury at my hand, and cause all the nations, to whom I send thee, to drink it.’ 

‘« Wine was administered medically to all who were in trouble or sorrow. Proverbs xxxi, 
4, 5, and 6: ‘Give strong drink unto him that is ready to perish, and wine unto those that 
be of heavy hearts.’ The Rabbins tell us (Tract. Sanhedr.) that they used to give wine and 
strong liquors to those who were condemned to die, at their execution, to stupefy them, and 
to take off some part of the fear and sense of their pain. There were certain charitable 
women at Jerusalem, they tell us, who used to mix certain drugs in wine, to make it 
stronger and more capable of abating the sense of pain. It is thought such a kind of mix- 
ture was that offered to Jesus Christ to drink before he was fastened to the cross. Mark 
xv, 23: ‘And they gave him to drink wine mingled with myrrh; but he received it not.’ 

‘Ezekiel, xvii, 18, speaks of a kind of excellent wine sold at the fairs of Tyre. He calls 
it fat wine—Hebrew, wine of Helbon. This wine was well known to the ancients; they 
called it Chalibonium vinum. It was made at Damascus. The Persians had planted vine- 
yards there on purpose, says Posidonius, quoted by Atheneus. This author says that the 
Kings of Persia used no other winé for their common drink. 

‘« Hosea, xiv, 7, speaks of the wine of Libanus; ‘the scent thereof shall be as the wine 
of Lebanon.’ The wines of those sides of Mount Libanus that had a good aspect were here- 
tofore much esteemed. They commend that of Biblos; and even to this day the wines of 
Libanus are in repute. But some think that wine of Libanus may signify a sweet-scented 
wine, in which perfumes are mixed, or drugs, to give it a better favor. Odoriferous wines _ 
were not unknown to the Hebrews. In Canticles viii, 2, mention is made of a medicated 
wine, vinum canditwm, wine mixed with perfumes. The Book of Wisdom, ii, 7, notices a 
precious sort of wine, which probably was perfumed ; ‘let us fill ourselves with costly wines 
and ointments.’ Nectar was also a wine of the same nature. The wines of Palestine being 
heavy, they used to qualify them with water, that they might be drank without inconve- 
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mience. Proverbs ix, 2, 5: ‘She hath mingled her wine; she hath also furnished her 
table. Come, eat of my bread, and drink of the wine which I have mingled.’ And Psalms 
Ixxv, 8: ‘In the hand of the Lord there is a cup, and the wine is red; it is full of mix- 
ture.’ The priests of Bel said to the King of Babylon, (Bel, ii,) ‘Sir, do you mingle the 
wine yourself, and set the meat upon the altar of Bel.’ Revelations xviii, 6: ‘In the cup 
which she hath filled, fill to her double.’ Fulgentius says, in the second book of his 
Mythologies, ‘that the wine of Sarepta, a city of Phoenicia, was so strong that the greatest 
drinkers could hardly drink above a pint of it.’ Calmet thinks it likely ‘that-this mingling 
of wines is rather two kinds of wine mingled together, to improve their flavor, as rough 
with smooth, over-sweet wine with other of a weaker relish,’ &c. Those who sat long over 
wine were too good judges to admit of water as an improvement. The cup full of mixture 
probably means some of the lees, to be drank off to the very dregs; as they did not keep 
their wine bottled, but in larger quantities, so, when they drew it off, some mixture might 
accompany the clear liquor. 

“Wine of astonishment (Psalms Ix, 3) may represent the cup of God’s anger, with which 
he inebriates the wicked, or rather, according to the Hebrew, the cup of the wine of afflic- 
tion impregnated with its lees. It might also be translated wine of trembling, that pro- 
duces death, that poisons, that stupefies.—(Psalms Ixxy, 8.) The Septuagint translate it 
wine that stings inwardly—that causes affliction or compunction ; Aquila, wine of stupefac- 
tion ; Symmachus, wine of agitation or disturbance. 

“Wine of the palm tree, called in the Vulgate sicera, (Deuteronomy xiv, 26, and passim,) 
is made of the sap of the palm tree. It is common in the East. 

«< Wine of libation (Deuteronomy xxxii, 38; Esther xiv, 17) was the most excellent wine, 
poured on the victims in the temple of the Lord, or pure wine, because in libations they 
used no mixtures. 

<The wicked ‘eat the bread of wickedness and drink the wine of violence.’—(Proverbs 
iv, 17.) They are maintained by ill-gotten goods, or they abuse the good things that God 
gives them ; they offend him by their abuse of the comforts of life. 

“<The wine of uprightness (Canticles i, 3—vii, 9) was good wine—true and excellent wine. 

‘A feast of wine is that in which wine abounds, or a banquet of solemnity—a banquet 
of invitation; for usually they drank no wine at their ordinary meals.—(Isaiah xxii, 13— 
xxiy, S11) 

«<The wine of the condemned (Amos ii, 8) may be understood of the wine given to con- 
dermned criminals.—(Proverbs xxxi, 6.) Diodorus Siculus, lib. 1, page 62, speaks of a wine 
in Egypt to dispel sorrow and appease anger. Homer says in Egypt Helen learned the com- 
position of Wepenthe, which procures forgetfulness of evils. But another interpretation may 
be given to this passage of Amos ii, 8: they drink the wine; they make themselves merry 
at the expense of those whom they have unjustly condemned. The Septuagint says they 
drink wine earned by their slanders; the Chaldee, the wine of rapine [of mulcts—fines, ] 

“« New wine, which is not to be put in old bottles, (Matthew ix, 17; Mark ii, 22; Luke v, 
37,) the Holy Ghost, with which the apostles were to be replenished after our Saviour’s 
ascension.” 

The first miracle of the Saviour was to convert water into wine at Cana in Galilee; and 
at his last supper with his disciples he enjoined its use in a perpetual sacrament. 

«Jn a figurative sense a vintager is taken for one who ravages a country or carries on a 
bloody war in it. The prophets use this metaphor to express the vengeance which the Lord 
fakes on his enemies. ‘Thou hast planted thy people as a vine, and now all that pass by 

e of the vintage.’—(Psalms lxxx, 12.) And in Lamentations i, 15: ‘The Lord hath 
trodden the virgin, the daughter of Judah, as in a wine press.’ Isaiah, lxiii, speaking of a 
conqueror returning from a great expedition, having his clothes all besmeared with blood, 
describes him thus: ‘ Who is this that cometh from Edom, with dyed garments from Boz- 
rab ?—this that is glorious in \his apparel, travelling in the greatness of his strength? I 
. that speak in righteousness, mighty to save. Wherefore art thou red in thine apparel, and 
thy garments like him that treadeth in the wine-fat? I have trodden the wine-press [of 
fury, wrath, &c.] alone, and of the people there was none with me.’”’ 

Modern travellers concur in describing the excellence and abundance of the grapes of 
Palestine, where there is the least care taken in their culture. Dr. Barclay, in his ‘‘ City of 
the Great King,” has given a ‘‘Calendar of the vegetable kingdom for Jerusalem and the 
surrounding country,’’ from which are taken the following extracts in relation to grapes : 

October.—‘'The grape season. is still well maintained.” 

November.—‘The vintage terminates this month. The grapes not heretofore consumed 
as an article of diet, or converted into raisins, are trodden in the wine-press, and set ferment- 
ing in the vat for wine or vinegar. Some of-the expressed juice, however, instead of being 
thus appropriated, is boiled down to the consistence of molasses, under the name of dibs, or 
dibes, and is far superior to any kind of sugar-cane treacle. The raisins, as well as figs, are 
yather indifferently cured, and are mainly consigned to the still by the Jews and Christians, 
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and converted into arrak and alcohol of no mean bead; but great quantities of them are 
consumed as a cheap and wholesome article of diet. Although Ichabod is evidently written 
upon Eshcol, yet it still produces most delicious grapes, particularly a seedless species, very 
much sought after by housekeepers. The vines are generally permitted to lie ‘upon the 
ground in a state of the utmost neglect, without the slightest bracing or training; but in 
some of the vineyards of Eshcol a bracing is most effectually accomplished by tying together 
the tops of three or four neighboring vines.” = 

June.—‘‘ Olives, almonds, figs; a few grapes ripe also.’”’ 

July.—‘‘Abundant supply of pears, nectarines, peaches, grapes, melons, &.’ 


a 


August.—‘'All the fruits and vegetables of this goodly land are now mature. Figs, grapes, 


citrons, and pomegranates still abound.” __ 

September. —‘‘ Grapes, olives, pomegranates, &c.”’ : 

The grape-gathering season continues a month or two longer; but, by the end of this 
month, the earth haying made an abundant return of all her varied productions, refuses all 
assistance from man, and makes the rains a sine qua non to further efiort.’’ 

The vine flourishes in all parts of Asia Minor. Wilkinson, in his ‘‘Tour,”’ &c., makes 
frequent mention of fine vineyards, and occasionally of good wine. In the vicinity of Mar- 
siwan the vineyards are numerous, from which a good red wine is made. ‘The wine produced 


in the neighborhood of Amasia is highly praised, but the travellers were denied thé use of 


it in consequence of the great drought which prevailed, the Turks denying themselves and 
everybody elsé the luxury of wine until their prayers for rain should be answered. Near 
Erzeroum, where the Turks ‘are unusually consistent in the disuse and proscription of wine, 
the article produced wag found-to be very inferior. Near Tiflis, in Georgia, the hills are 
described as being ‘‘ covered with forests of oak, ash, beech, chestnuts, elms, and walnuts 
encircled with vines growing perfectly wild, but producing vast quantities of grapes. From 
these is annually made as much wine as is necessary for the yearly consumption. The 
remainder are left to rot on the vines.’’ LErivan, the capital of Persian Armenia, abounds 
in vineyards and gardens, and the people of Erivan imagine that their vines are of the same 
sort as those planted by Noah. 

Arabia, notwithstanding its sterility and the unfriendly prejudices and religious ideas of its 
Mohammedan inhabitants, produces grapes in most of the provinces, and in some of them 


wine. Niebuhr (Voyage to Arabia) saw excellent fruits, and particularly raisins, at Taaif, 


in the Province of Hedjas. The Province of Oman, he remarks, affords several different 
sorts of grapes. ‘‘ Although the Mohammedans drink no wine,’’ says the author, ‘‘ the 
Arabians, however, plant the vine and have a great variety of grapes. They dry a small 
sort of grape called Kischmisch, which has no stone, but only soft and almost impalpable 
seeds, and of these grapes they sell a quantity to their neighbors.’’ The Arabians are 
observers rather of the letter than the spirit of the law, and while they abstain from wine 
they have no scruple about producing intoxication by other means. ‘As they have no 
strong drink,’’ says Niebuhr, ‘‘ they, for this purpose, smoke Haschisch, which is the dried 
leaves of asortof hemp. This smoke exalts their courage and throws them into a state in 
which delightful visions dance before the imagination. One of our Arabian servants, after 
smoking Haschisch, met with four soldiers in the street and attacked the whole party. One 
of the soldiers gave him a sound beating and brought him home to us. Notwithstanding 
this mishap he would not make himself easy, but still imagined, such was the effect of his 
intoxication, that he was a match for any four men.’’ Dr. Henderson (History of Wines) 
thinks that the Arabians discovered the art of distillation, which, he says, was not known 
to the ancients. : 


The Assyrians were familiar with the use of wine in the earliest ages, of which the com- 


pletest evidence exists in the Bible, as well as in the recent discoveries of Mr. Layard at 
Nineveh and Babylon. Daniel and his companions, Hananiah, Mishael, and Azariah, who 
were selected from among the captives taken from the Jews by Nebuchadnezzar to be edu- 
cated at the court, had wine, among other luxuries, sent them from the King’s table. 
‘‘And the King appointed them a daily provision of the King’s meat, and of the wine 
which he drank: so nourishing them three years, that at the end thereof they might stand 
before the King.’’—(Chap. I, v. 5.) * ‘But Daniel purposed in his heart that he would 
not defile himself with the portion of the King’s meat, nor with the wine which he drank,’ 
y. 8. ‘Belshazzar, the King, made a great feast to a thousand of his lords, and drank wine 
before the thousand. Belshazzar, while he tasted the wine, commanded to bring the golden 
and silver vessels which his father Nebuchadnezzar had taken out of the temple which was 
in Jerusalem, that the King and his princes, hig wives and his concubines, might drink 
therein.’’—(Chap. V,v. 1,2.) * # ‘They drank wine, and praised the gods of gold, and 
of silver, of brass, of iron, of wood, and of stone,”’ v. 4. 

The Assyrian monarchs gave entertainments on the most magnificent scale, in which wine 
was always profusely served. Nabuchodonosor, on his return from a victorious expedition 
against Arphaxad, feasted with his whole army for one hundred and twenty days; and 
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similar accounts are given of the feast with which Sardanapalus entertained his army, and 
the princes and generals of his Empire, aiter his great victory over the Medes. The book 
of Esther relates that Ahasuerus, who ‘reigned from India even unto Ethiopia,’’ ‘made a 
feast unto all his princes and his servants, the power of Persia and Media, the nobles and 
princes of the provinces being before him, when he showed the riches of his glorious king- 
dom, and the honor of his excellent Majesty many days, even an hundred and fourscore 
days.’ ‘‘ And they gave them drink in vessels of gold, (the vessels being diverse one from 
another,) and royal wine in abundance, according to the state of the King. And the drink- 
ing was according to the law; none did compel: for so the King had appointed to all the 
officers of his house that they should do according to every man’s pleasure.’’ ‘On the 
seventh day, when the heart of the King was merry with wine,” &c. (Chap. 1.) * = 
‘‘And the King said unto Esther at the banquet of wine, What is thy petition? and it shall 
be granted thee: and what is thy request? even to the half of the kingdom, it shall be 
performed.’’ (Chap. V.) * * ‘And the King arising from the banquet of wine in his 
wrath, went into the palace garden: and Haman stood up to make request for his life to: 
Esther the queen,’’ &c. (Chap. VIZ.) 

These graphic and beautiful touches of the sacred penman convey at once an idea of 
ancient manners, while they serve the purpose for which they are here quoted. Mr. Layard, 
whose discoveries have entitled him to speak with an unusual degree of authority on this 
subject, says that on these festive occasions ‘‘wine was served in abundance, and women, 
including even the wives and concubines of the monarch, were frequently present to add 
to the magnificence of the scene.”’ ‘* Wine was drank immoderately. When Babylon 
was taken by the Persians, the inhabitants were celebrating one of their great festivals, 
and even the guards were intoxicated. The Babylonian King, ignorant of the approaching 
fate of his capital, and surrounded by one thousand of his princes and’ nobles and by his 
wives and concubines, drank out of the golden vessels that had been carried away from the 
Jewish temple. On the walls of the palace at Khorsabad was a bas-relief representing a 
public feast, probably in celebration of a victory. Men were seen seated on high chairs, 
with drinking cups in their hands, whilst attendants were bringing in bowls, goblets and 
various fruits and viands for the banquet. At Nimroud part of a. similar bas-relief was 
discovered.” 

The same author remarks that, ‘‘ When Herodotus says that the Assyrians did not cubti 
vate the vine, the olive, or the fig, he must allude to the inhabitants of the plains. The 
vine is represented in the sculptures; and that the Assyrians not only enjoyed the various 
luxuries which those trees afford, but possessed the trees themselves we learn from their 
own general, Rabshakeh, who described his country to the Jews asa ‘land of corn and 
wine, a land of bread and vineyards, a land of olive-oil and honey.’ Among the objects 
of tribute brought to the Egyptians from the Tahai and from Naharaina are corn, bread, 
palm wine, wine, honey, incense and conserve of dates.”’ 9 

Among many highly interesting articles found at Nimroud by Mr. Layard, during his 
second expedition, was ‘‘a metal wine-strainer of elegant shape.’’ 

These historical facts and recent discoveries among the ruins of Nineveh and Babylon 
leave no doubt that the ancient Assyrians were not only familiar with the use, but with the 
production of wine. Tor centuries past these ancient seats of civilization have been the 
prey of the Arabs of the desert, and in many places almost every vestige of cultivation has 
ceased. ‘The vine may not have flourished in the immediate neighborhood of the great 
cities Nineveh and Babylon, which were situated in the low valleys of the Tigris and the 
Euphrates; but we have the testimony of modern travellers that the adjacent hills and 
higher lands within the Assyrian empire produce an abundance of grapes at the present 
day. Wilkinson, already quoted, says that. Mosul is supplied with grapes, raisins, wine, 
and various fruits from the province of Kurdistan, which was a part of the ancient Assyria. 
And he relates that in descending the Tigris, between Mosul and Bagdad, ancient Babylon, 
the party were supplied by boatmen on shore ‘‘ with a large quantity of fine grapes, melons 
and cucumbers.’’ Mr. Layard, in his second expedition to Nineveh and Babylon, frequently 
met with the vine in the country above the former and within a short distance of it. At 
Beblis, which may be a hundred miles above the ruins of Nineveh, he describes the moun- 
tain sides as affording ‘scenery, landscapes, gardens, poplar trees, and low white houses 
surrounded by trellised vines.’”’ Still ncarer the ruins, at a feast given to his party by a 
Yezidi chieftain, he says: ‘‘ After we had caten of stuffed Jambs, pillaws and savory dishes, 
and most luscious grapes, the produce of the district, our entertainer placed a present of 
home-made carpets at our feet, and we rose to depart.” ; 

‘‘On the mountain of Tmolus, in Lydia,’”’ says Henderson, ‘‘a brown, sweet wine was 
produced, which is classed by Virgil and Galen. among the first-rate growths, but described 


by Pliny as too luscious to be drank by itself, and as chiefly used for flavoring and correct- 
ing the harshness of other wines. The Scyheltites, so called from the place of its growth in 


Galatia, is only noticed by Galen on account of its thickness and extreme sweetness. The 
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Abates, which was a wine of Cilicia, appears from his report to haye been a swectish wine 
of aved color. The Tibenum, Arsynium, and Titucazenum are enumerated by the same 
author among the lighter growths of his native country, (Mysia;) the two first were proba- 
bly dry red wines; the latter is described as a sweet wine, but not very rich or high colored. 
‘They ripened the soonest of all the Asiatic wines. 


GREECE AND EUROPEAN TURKEY. 


It has already been remarked that the Greeks attributed the invention of wine to Bacchus. 
That mythical personage is reported to have travelled over the greater part of the globe, 
introducing the vine and the art of wine-making. But it has been elsewhere shown, from 
high classical authority, that the Grecian god of wine was taken at third hands from India, 
through Egypt. Several festivals were observed in honor of this god, in which the most 
monstrous excesses were committed. Human sacrifices were offered to him at one of these, 
and at others drunkenness and debauchery were deemed the most acceptable service. One 
of the festivals to Bacchus was instituted with a view to secure his interposition for the 
preservation of wine against the westerly winds, which were deemed unfavorable in their 
influence ; and such wines as remained unchanged by these periodical winds were pronounced 
likely to keep well. 

“Among the Greek wines,”’ says Dr. Henderson,* ‘‘the earliest of which we have any 
distinct account is the Maronean, probably. the production of the territory of that name on. 
the coast of Thrace, or of Ismarus, near the mouth of the Hebrus, where Ulysses received 
the supply which he carried with him on his voyage to the land of the Cyclops. It was a 
black, sweet wine; and, from the evident delight with which Homer enlarges on its virtues, 
we may presume it to have been of the choicest quality. He describes it as ‘rich, unadulte- 
rate, and fit drink for the gods,’ and so potent that it was usually mixed with twenty 
measures of water: 


‘¢¢ And even then the beaker breathed abroad 
A scent celestial, which whoever smelt 
Thenceforth no pleasure found it to abstain ° 


‘« Pliny mentions the growths of Maronea as being in high favor in histime. Other parts 
of Thrace were famous for their wines, but Ismarus seems to have longest maintained its 
credit. The black wine of Sciathos, mentioned by one of the poets, must have been of a 
much lighter quality, as it was drunk with an equal measure of water. | 

‘«Pramnian, which was a red but not a sweet wine, appears to have been of equal an- 
tiquity ; for we find Hecumede, under the direction of Nestor, preparing a copious draught 
of it for Machaon, when he received the wound in his shoulder. According to certain wri- 
ters the Pramnian was derived from the island Icarus, where there was a rocky hill of that 
name; cthers describe it as the growth of Ephesus, or Lesbos; while some, again, suppose 
that the appellation was intended to express its durable quality.’? Henderson compares it 
to Port wine. It seems not to have been popular with the Athenians, for Aristophanes tells 
us ‘‘that they disliked those poets who dealt in the rough and horrible as much as they 
abominated the harsh Pramnian wine, which shrivelled the features and obstructed the 
digestive organs. But the Corinthian wine, according to the testimony of Alexis, far ex- 
ceeded the Pramnian, and to drink it was actual torture. ‘ 

‘‘It was in the luscious, sweet wines that the Greeks surpassed all other nations; and to 
to this class the commendations of their later poets must be regarded as chiefly applying. 
They were, for the most part, the products of the islands of the Ionian and Egean seas, 
where the cultivation of the vine was assiduously practiced, and where the finest climates 
and the choicest soils and exposures gave to its fruit an uncommon degree of excellence. 
Lesbos, Chios, and Thasos, in particular, seem each to have contended for the superiority 
of its growths ; but several of the other islands, such as Corcyra, Cyprus, Crete, Cnidus, and 
Rhodes yielded wines which were much esteemed for their sweetness and delicacy; and it 
was from them that the greater part of Europe was supplied, till a comparatively recent 
period, with the richest sweet wines.’’ These wines were not white, but of a straw or amber 
color, according to their greater or less age. This hue they would derive from being fer- 
mented with the skins of the grapes, which, says the author, were used in their ripest state, 


pe History of Ancient and Modern Wines.’? This is perhaps the most complete work on the subject ever 
published ; and yet it is far from covering the whole field. His account of ancient wines is almost exclusively 
confined to those of Greece and Rome; and by far the largest portion of his work is devoted rather to the 
processes of cultivating the vine and manufacturing the wine than to the history and statistics of their cultiva- 
tion and use, The object of this paper is to present the subject in this latter point of view, and the appropriate 
limits assigned to it exclude the idea of going into the details of vine dressing, of soils, of climates, and of the 
fermentation and preservation of wines. But these matters have been frequently treated in the Annual Re- 
ports of the Patent Oftice, and will be hereafter; and hence the omission ofall special allusion to them here 
will, doubtiess, be rather acceptable to the general reader than otherwise. 
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or after they had become partially dried, and, being generaliy of the Muscat sort, would 
impart a grateful perfume to the liquor—a quality on which the Greeks placed a due value, 
as may be seen from the frequent allusions to it by their poets. ‘‘The exquisite aroma of 
the Saprian was probably Chian wine matured by great age. The Lesbian would seem to- 
have been less odorous, but to have possessed a delicious flavor, for it is said to have deserved. 
the name of Ambrosia rather than of wine, and to have been like nectar when old.’”? Horace* 
styled the Lesbian ‘‘an innocent wine.’’ Pliny places the growths of Chios and Thasos be- 
fore the Lesbian, which he affirmed had naturally a saltish taste; but the Clazomenian, which. 
came from the coast of Ionia, and which was less adulterated with sea-water, is said to have: 
been preferred to all the others on account of its purer flavor. The Thasian was a generous, - 
sweet wine, ripening slowly, and acquiring by age a delicate odor of the apple. The Chian, . 
again, is by some writers described as a thick, luscious wine; and that which grew on the- 
craggy heights of Ariusium, extending three hundred stadia along the coast, is extolled by” 
Strabo as the best of all Greek wines. From Athenzus we learn the produce of the Ariusian: 
vineyards was usually divided into three distinct species—a dry wine, a sweetish wine, and: 
a third sort of a peculiar quality.’’ ‘All of them seem to have been excellent of their kind, 
and they are frequently alluded to in terms of the highest commendation. The Phanean, 
which is extolled by Virgil as the king cf wines, was also the product of the same island. 
The wines of Naxos, Rhodes, and Cos, on the other hand, were still more liable to the cen- 
sure passed on the Lesbian in Pliny’s time ; and those of Zante and Leucadia had the charac. 
ter of being heady; as the latter were prepared with gypsum, they were probably of a drier 
nature and more potent quality than the wines of the other islands. 

*‘Among the lighter kinds, the Mendean, which most likely took its name from Mende, a 
town in Thrace, was a white wine, and of such moderate strength that it bore dilution in 
only three parts of water.’’ ‘‘The Argitis, celebrated by Virgil for its extraordinary dura- 
bility, and procured from a small grape abounding in juice, is also believed to have been a 
white wine.”’ ‘‘A light, rough wine, named Omphacites, was procured in Lesbos and 
Thasos from a particular species of grape, which was gathered before it had attained its full 
maturity, and exposed to the sun three or four days previous to pressure.”’ 

‘<The above are all the principal wines of Greece to which it is possible to assign distinctive 
characters. But, besides these indigenous growths, the Greeks were familiar with the pro- 
duce of the African and Asiatic vines, of which several enjoyed a high reputation, and may 
be considered as the parent stocks from which the first Grecian vineyards were supplied. 
According to Florentinus, some of the Bythinian wines, but especially that produced from: 
a@ species of grape called Mersites, were of the choicest quality ; the wines of Byblos, in 
Pheenicia, on the other hand, vied in fragrancy with the Lesbian ; and, if we may confide in 
the report of Athenaeus, the white wines ef Mareotis and Taenia, in Lower Egypt, were of 
almost unrivalled excellence.’ | 

The reader will have been struck with the singular statements in the foregoing in regard 
to the necessity of mixing water with the wine of the ancient Greeks, in the proportions ot 
two, and even of twenty, to one. The same fact will be noted in the accounts to be herein 
given of the Roman wines. It scems that what was called wine among those nations was 
often rather a syrup than the liquid beverage with which we are familiar in modern times. 
This was particularly the case with the stronger kinds, which required a large admixture of 
water. ‘The ancient wines were reduced to this degree of consistency by the process of 
‘¢smoking ’’ to which they were subjected. [or this purpose a furnace, or drying kiln, 
called by the Romans the fumarium, was made a necessary appendage to every wine-cellar. 
The amphorae, or vessels of six and three-fourth gallons, were placed over this heating appa- 
ratus. ‘* One certain consequence,’’ says Henderson, ‘‘ of the long exposure of amphorae to 
the influence of the fumarium must have been that a portion of the contents would exhale, 
and that the residue would acquire a greater or less degree of consistence ; for, however well 
the vases might have been coated and lined, (with pitch, mastic, oil, &c.,) or however care- 
fally they might have been closed, yet, from the nature of the materials employed in their 
composition, from the action of the vinous fiuid from within, and the effect of the smoke 
and heat from without, it was quite impossible that some degree of exudation should not 
take place. As the more volatile parts of the must were often evaporated by boiling, and 
as yarious solid or viscid ingredients were added to the wine previous to its introduction into 

the amphorae, it is manifest that a further exhalation must have reduced it to the state of 

a syrup or extract. In the case of the finer wines, it is true, this effect would be in some 
measure counteracted by the influence of the insensible fermentation ; and a large propor- 
tion of the original extractive matter, as well as of the heterogeneous substances suspended 
with it, would be precipitated on the sides and bottom of the vessels in the form of lees ; 
put in other instances the process of inspissation would go on without much abatement from 
this cause. Hehce it comes that so many of the ancient wines have been described as thick 
and fat, and that they were not deemed ripe for use until they had acquired an oily smooth- 
ness from age. Hence, too, the practice of employing strainers (cola vinaria) to clarify 
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them, and free them from their dregs. In fact, they often became consolidated to such a 
degree that they could no longer be poured from the vessels, and it was necessary to dissolve 
them in hot water before they could be drunk. We learn from Aristotle that some of the 
stronger wines, such as the Arcadian, were reduced to a concrete mass when exposed in skins 
to the action of smoke ; and the wine-vases discovered among the ruins of Herculaneum and 
Pompeii have generally been found to contain a quantity of earthy matter. It is clear, then, 
that those wines which were designed for long keeping could not have been subjected to the 
highest temperature of the fumarium without being almost always reduced to an extract. 
Indeed, Columella warns the operator that such might be the issue of the process, and 
recommends that there should be a loft above the apotheca, into which the wines could be 
removed.”’ : 

The same author says that ‘the application of the fumarium to the mellowing of wines 

was borrowed (by the Greeks) from the Asiatics, who were in the habit of exposing their 
wines to the heat‘of the sun on the tops of their houses, and afterward placing them in 
apartments warmed from below, in order that they might be more speedily rendered fit for 
use.”’ ; 
“ Although Tibullus gave the epithet ‘smoky’ to the Falernian wines thus prepared, and 
Horace speaks of the amphorae, with-which he proposed to celebrate the Kalends of March, 
as having been laid up ‘ to imbibe the smoke’ during the consulship of 'Fullus, they are not 
to be understood as alluding to the flavor of the liquor, but merely to the process by which 
it was brought to a high degree of mellowness._ The description of Ovid, however, may be 
considered as more correct ; for he applies the term only to the cask in which the wine was 
enclosed.’’ ‘‘ As these forced wines were in great request at Rome and in the provinces, the 
dealers would often be tempted to send indifferent specimens into the market ; and it is not, 
perhaps, without reason that Martial inveighs so bitterly against the produce of the fumaria 
of Marseilles, particularly those of one Menna, who seems to have been a notorious offender 
in this line, and whom the poet humorously supposes to have abstained from revisiting Rome 
lest he should be compelled to drink his own wines.”’ 

In further illustration of this peculiarity of ancient wines, a few more passages may be 
cited: ‘‘ Amphictyon is reported to have issued a law,’’ says Henderson, ‘‘ directing that 
pure wine should be merely tasted at the entertainments of the Athenians; but that they 
should be allowed to drink freely of wine mixed with water, after dedicating the first cup 
to Jupiter the Saviour, to remind them of the salubrious quality of the latter fluid. How- 
ever much this excellent rule may have been occasionally transgressed, it is certain that the 
prevailing practice of the Greeks was to drink their wines in a diluted state.’”” ‘‘To drink 
wine unmixed was held disreputable, and those who were guilty of such excess were said to 
act like Scythians. ‘To drink even equal parts of wine and water was thought to be unsafe, 
and, in general, the dilution was more considerable, varying, according to the taste of the 
drinkers and the strength of the liquor, from one part of wine and four of water to two of 
wine and four or else five of water, which last seems to have been the favorite mixture. 
From the account which Homer gives of the dilution of the Maronean wine with twenty 
measures of water, and from a passage in one of the books ascribed to Hippocrates, directing 
not less than twenty-five parts of water to be added to one part of old Thasian wine, some 
persons have inferred that these wines have possessed a degree of strength far surpassing any 
of the liquors with which we are acquainted in modern times, or of which we can well form 
an idea. But it must be remembered that the wines in question were not only inspissated, 
but also highly seasoned with various aromatic ingredients, and had often contracted a repul- 
sive bitterness from age, which rendered them unfit for use until they were diffused in a 
large quantity of water. If they had equalled the purest alcohol in strength, such a lower- 
ing as that above described must have been more than enough, but the strong heteroge- 
neous taste which they had acquired would render further dilution advisable ; and, in fact, 
they may be said to have been used merely for the purpose of giving a flavor to the water. 
In the instance cited from Hippocrates’s works, the mixture with Thasian wine is prescribed 
n a patient in fever, and can therefore be regarded as nothing more than a mild diluent 

rink. 

The water used in dissolving the inspissated wines was sometimes purified by boiling, and 
when the solution was completed the liquor was strained through a cloth in order to free it 
from impurities. The liquor thus obtained must have been far inferior to the modern wines, 
although enthusiastic admirers of the ancients have professed to think otherwise. The 
wines of the ancients were frequently drunk warm, and hot water was regarded as indispen- 
sable at their entertainments. Lucian @escribes a supper at which wine and water, hot and 
cold, were placed on a side table for the accommodation of the guests. 

The ancients were familiar with a great many varieties of the vine. About fifty are 
enumerated by Roman authors. Of ancient wines, Henderson gives a catalogue containing 
seventy-cight kinds. Greece abounded in vineyards, upon which great attention was 
bestowed, and their productiveness was wonderful. They were acquainted with the best 
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methods of cultivating the vine, and of manufacturing wine. There are few arts which 
have made so little progress as these in the course of ages. Many of the maxims and cus- 
toms relating to vine-dressing and wine-making have been handed down from generation to 
generation for two thousand years In Greece and Italy, and are now in vogue in those coun- 
tries. But it will ever be thought singular that the tastes of the ancients should have 
become so perverted as to give a preference to wines to which sea water, pitch, rosin, or 
turpentine had been added. After all, however, these additions to the juice of the grape, 
in order to improve its flavor, are not more contrary to reason and to the unsophisticated 
tastes of men than are many of the customs of modern times, which seem to be based on 
absurd and capricious fancy, and to defy the dictates of nature. Of this character is the 
use of tobacco, which, in all its forms, is eminently repulsive to the natural appetite. 
“‘With respect to the admixture of salt water and resinous gums,’’ says Henderson, ‘it 
may be observed that both these articles are still commonly used for the preparation of 
_wines in modern Greece.’’ Turpentine, in some one of its forms, it is alleged, is also used 
in the composition of gin. : 

The ancient wines were divided into two chief classes, the sweet and the dry; and into a 
third, both sweet and dry, or sweetish. The wine presented to persons of distinction was 
of the rich sweet kind, ‘‘ of which,’’ says Henderson, ‘‘ Ulysses had twelve amphora¢ given. 
him by Maron, and which was so highly valued by the donor that he kept it carefully con- 
cealed from all his househoid save his wife and the intendant of its stores, as its attractions 
were not easily resisted.’” 

The more generous wines were never used before the fifth year, and the majority of them 
were kept much longer. The thin white wines were said to ripen soonest. 

On this branch of the subject a modern writer has brought together, in a pleasing form, 
a variety of information as to the quality of ancient wines, as well as their use in the con- 
vivial entertainments of the Athenians. ‘‘The travels of Anacharsis the younger in Greece, 
during the middle of the fourth century, before the Christian era,’’ is the work of a French 
scholar, the Abbe Barthélemy, but every statement in regard to the manners, customs, 
institutions, and history of the people is supported by references to Greek authors. It is 
therefore as authentic as any direct quotation from ancient authors, and has the additional 
advantage of bringing together the scattered fragmentary allusions to every subject of which 
he treats. The imaginary traveller, while at Athens, was invited to sup with a wealthy 
citizen named Dinias, in company with several of his friends. The more substantial parts 
of the entertainment, which resembled a modern dinner rather than a supper, will be 
omitted, and the quotation commenced with what relates to the use of wine on the occasion. 
The physician, Nicocles, has ‘‘the floor;’’ and, after giving his opinion on other matters, 
commences descanting upon the subject of wines and liquors, as follows : 

‘¢¢ All liquors, in like manner, have their properties: Wine is dry and heating, and has 
something purgative in its nature; sweet wines fly to the head, the red are nourishing, the 
white aperient ; clarets dry and favorable to digestion. Hippocrates tells us that new wines 
are more laxative than old, as they approach nearer to the nature of must; aromatics are 
more nutritive than others; your red, mellow wines’ 

‘tNicocles was continuing his dissertation, but Dinias, suddenly interrupting him, ex- _ 
claimed, ‘I pay no attention to such distinctions, but I banish from my table the wines of 
Zacynthus and of Leucas, because I believe them to be unwholesome, on account of the 
plaster that is mixed with them. I do not like that of Corinth, for it is harsh ; nor that 
of Icaria, because, in addition to this fault, it is heady. I esteem the old wine of Corcyra, 
which is exceedingly pleasant, and the white wine of Mende, remarkable for its delicacy. 
Archilochus compared that of Naxos to nectar, but I should compare the wine of Thasos to 
that divine liquor. I prefer it to every kind of wine except that of Chios, when of the 
first quality ; for there are three sorts of it. 

‘<¢Tn Greece we are fond of sweet and odoriferous wines. In some places they sweeten 
them by putting flour kneaded with honey into the cask ; and almost everywhere origanum, 
aromatics, fruits, and flower’s are infused in them. My pleasure is, on opening one of my 
barrels, to have the odor of violets and roses instantly exhale and fill my cellar ; not that 
I would wish to have one sense too much gratified at the expense of another, The wine of 
Byblos, in Pheenicia, surprises at first by the strength of the perfumes with which it is im- 
pregnated. I have a good stock of it; yet I hold it greatly inferior to that of Lesbos, 
which, though less highly scented, is infinitely more grateful to the palate. Do you wish 
for an agreeable and wholesome beverage? Mix your fragrant and rich wines with those of 
an opposite quality ; such is the mixture of the wine of Erythrae with that of Heraclea. 

<¢éSeq, water mixed with wine is said to aid digestion and prevent the wine from flying to 
the head ; but it must not be too predominant, which is the fault of the Rhodian wines—a 
fault which is avoided in those of Cos. I believe one measure of sea water is sufiicient for 
fifty of wine, especially if, in preparing it, the new methods are adopted in preference to 
the old. . ‘ 
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‘Learned researches have taught us to mix our liquors with exactness. The usual pro- 
portion of wine with water is as two to five, or as one to three, but with our friends we 
choose rather to reverse this proportion, and toward the end of the entertainment to forget 
all these austere rules. 

‘¢«Solon prohibited the use of pure wine. Of all his laws this is perhaps the most reli- 
giously observed, thanks to the perfidy of our merchants, who weaken this precious liquor. 
As for myself, I import my own wine, and you may rely upon it that the law of Solon will 
be uniformly violated during the whole of this entertainment.’ 

‘As he ended these words Dinias sent for several botties which had been kept ten years, 
and which were soon followed by others still older. 

‘We now drank about almost without interruption. Demochares, after giving several) 
toasts, took up a lyre, and whilst he was tuning it, entertained us with an account of the 
custom of intermixing songs with the pleasures of the table. ‘Formerly, said he, ‘all the 
guests sang together, and in unison ; but afterwards it became the established rule for each 
person to sing in his turn, holding a branch of myrtle or laurel in his hands. The mirth 
was less tumultuous, indeed, but ceased to be very lively; and it was still further restrained 
when the lyre was introduced to accompany the voice, for then several of the guests were 
absolutely reduced to silence. Themistocles was formerly reproached, with justice, for 
having neglected to acquire skill in this pleasing art; in our time Epaminondas has been 
much commended for having cultivated it. But when too great a value is set on such ac- 
complishments, they become a study; the art attains perfection at the expense of pleasure 
and hilarity, and success is only attended with a smile. : 

‘¢ ¢Convivial songs at first contained only expressions of gratitude, or lessons of wisdom. 
We then celebrated in them, as-we do still, the gods, heroes and citizens, who had benefitted 
their country. To subjects of so grave a nature were added, in process of time, the praises 
of wine; and poetry, employed to depict its pleasing effects in the most lively colors, painted 
at the same time that contusion of ideas, those tumultuous emotions which we experience 
with our friends at the sight of the liquor sparkling in the cups. Hence, all those baccha- 
nalian songs, interspersed with maxims, sometimes relative to happiness and virtue, and 
sometimes to love and friendship. For it is to these two sentiments that the soul delights 
continually to recur when overpowered with an excess of joy.’ ”’ 

But the moralist soon forgot himself in his cups, and his disobedient lyre rejected all 
noble themes, and reserved its notes for the songster of wine and love. 

Ages of bondage and misgovernment have had their accustomed effects in effacing almost 
all trace of the high civilization which Greece once enjoyed, and have left that lovely land 
in a condition only a little removed from barbarism. Agriculture has deteriorated no less 
than the other arts of life; yet, since it is beyond the power of man to extinguish the 
powers of nature, the soil and climate of modern Greece still attest their admirable adapta- 
tion to the production of the vine. ‘The rule, or rather the misrule of the Turks, has been 
peculiarly unfavorable to the culture of the vine, since misgovernment and superstition 
under their fatal sway have conspired for its destruction. ‘‘ Wherever the Turkish arms 
have penetrated,’’ says Henderson, ‘‘ desolation has followed in their train. Lands which, 

_in former times, yielded the richest harvests have been suffered to run to waste; whole 
districts have been abandoned ; and the wretched inhabitants who remain, enjoying no ge- 
curity of person or property, often being forced to contribute one-seventh of their crop to a 
government which is constantly harassing and oppressing them, can look forward to little 
improvement in their circumstances by increased exertion ; and are, therefore, generally 
content to snatch, by a hasty and imperfect cultivation of the soil, the few productions re- 
quired for their immediate subsistence.’’ Such was the condition of Greece for centuries 
prior to the period at which Henderson wrote. But since the revolution by which the 
Turkish tyrants were expelled, the Greeks have enjoyed a government of their own, and 
great meliorations and improvements haye taken place. ‘‘ While under the Venetian re- 
public,”’ says the same author, ‘‘ Candia and Cyprus supplied the whole of Europe with the 
fest dessert wines; and so abundant was their produce, that, toward the end of the six- 
teenth century, the former island alone, if we may credit Bacci, sent annually to the shores 
of the Adriatic not less than two hundred thousand casks of Malmsey. Since it has ex- 
perienced the miseries attendant on Turkish sway, the Greek population has gradually 
diminished; the manufacture of wine has been confined to a few districts ; and the quantity 
procured is insufficient to meet the wants of the inhabitants. When Mr. Drummond travelled, 
the average amount of the exportation of Cyprus was estimated at 365,000 cuse, or 973,333 
gallons, and the total produce of the wine harvest at 800,000 cuse, or 2,133,333 gallons. 
About fifteen years ago (that is, in 1809) the quantity exported was reduced to 65,000 cuse, 
and the supply of common red and white wines for internal consumption was only about ag 
mauch more. Such is the change effected by the government of the Captain Pacha, in whom 
the property of this fine island is now vested.’’ 

The soil and climate of Greece are highly favorable to the vine. Nothing but a more 
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Skilful cultivation is wanting, says Henderson, to produce wines equal to those of the Her- 
mitage or Madeira. This admirable adaptation to the vine is not peculiar to any part of 
Greece. Both the continent and the islands seem to possess every requisite for this culture. 
‘The red wine of Ithaca,’’ a trayeller observes, ‘is excellent, superior to that of Tenedos, 
the Greek wine which it most resembles; but it is generally much injured, sometimes 

“Spoiled, by the injudicious manner in which it is kept. In the possession and management 
of the British commandants at Cephalonia and Ithaca, we found it a delightful wine, with 
a Hermitage flavor and a good sound body.’’ The best Greek wines are said to be now, as 
formerly, of the luscious sweet class. ‘‘Those made in Cyprus and Tenos,’”’ says Hender- 
son, ‘‘the red Muscadine of Tenedos, and the white Muscadine of Smyrna, vie with the 
richest Hungarian wines. Several of the islands, however, as Ithaca, Cephalonia, Candia 
and Cyprus, yield abundance of dry, red wines, which resemble the secondary growths of 
the Rhone, and which, with a little more care in the manufacture, might be rendered fit 
for general exportation. Even now a considerable quantity is sent to the ports of the Black 
sea. The red wine of Corfu is distinguished by its lightness and delicacy. In the island of 
Zante a wine is made from a Corinth grape, which is said to approach to Tokay. 

‘Candia and Cyprus alone, if properly cultivated, would be capable of supplying us with 
every variety of wine. In the former island the vineyards of Kissanos yielded an agreeable 
claret; while those of Rethymo gave a fine flavored white wine, which keeps very well; and 
the Malmsey made by the Caloyers of Canea, and on the hills adjacent to Mount Ida, has 
been long in high estimation. In Cyprus the domain called the Commandaria, from its 
haying belonged to the knights of Malta, affords the choicest sweet wine.’’ ‘‘The white 
Muscadine of Cyprus is also an excellent dessert wine, but has generally a disagreeable taste 
of the tar or pitch used for coating the bags in which it is conveyed from the mountains. 
According to Olivier, however, the white wine of Santorini, known under the name of Vino 
Santo, ranks before the best growths of Cyprus. It is principally exported to Russia.” 

The vineyards most in esteem at Scio, according to Tournefort, are those of Mesta, whence 
the ancients had their nectar. Mesta is the capital of the famous quarter called by the 
ancients Ariousia. 

Continental Greece abounds in the finest situations for vineyards on the slopes of the 
calcareous mountains, but the peasantry are tempted to plant their vines in the lowlands, 
in order to secure a larger product, though inferior in kind, for less labor. The vintage is 
collected carelessly, and the manufacture of the wine is on the rudest plan. The result is 
that it rarely keeps a twelve-month ; and the Greeks, during the summer months, rarely 
drink anything better than vinegar. 

“Tn some parts of Macedonia,’’ says Henderson, ‘‘very tolerable vines are met with. 
Here are several towns which have long flourished by their overland traffic with Germany ; 
and many of the inhabitants, having long resided in that country, have introduced a better 
mode of making wine, and the use of subterraneous cellars. The climate of the greater part 
of Macedonia, it may be observed, is colder than any other southward of the Alps, and there- 
fore between this province and the Archipelago, we should undoubtedly find abundance of 
sites capable of producing every variety of wines to be found in France and Spain. The 
Morea no longer affords any but the worst quality, although it is the original country of the 
Malvasia or Malmsey grape, from which the sweet wines of Madeira, Malaga, and other 
places, derive their name.”’ 

Sir J. C. Hobhouse, who travelled in Albania and other provinces of Turkey in Europe, in 
the years 1809-10, everywhere met with the grape and an inferior sort of wine manufac- 
tured by the rude inhabitants of those fine regions. Grapes were offered him at almost every 
meal in the vintage season, and wine was acommon beverage. ‘‘ Near Arta,’”’ he says, ‘‘ we 
met long strings of horses loaded with goat-skins full of wine, for it was about the middle 
of the vintage. We observed that the hairy side of the skin was turned inward, and this 
circumstance accounted for the unpleasant strong savour of the goat in thenew wine. Passing 
a little further, we saw them treading out the liquor in tubs by the hedge side, over which 
the persons employed in gathering were emptying out the grapes from small wicker baskets.”’ 
In the vicinity of Zitza he stopped at a monastery. ‘‘The Prior of the monastery,’ he says, 
‘Ca humble, meek-mannered man, entertaincd us in a warm chamber with grapes, and a 
pleasant white wine, not trodden out, as he told us, by the feet, but pressed from the grape 
by the hand; and we were so well pleased with everything about us that we agreed to lodge 
with him when we returned from the Vizier.’’ ‘‘Hach of the skins, (of the goat,) by a very 
simple process, is 80 sewed together as to hold and preserve the new wine which in the 
villages is never put into any other bottles, and seldom lasts beyond the next vintage. 
Wine of a year old is mentioned as a rarity. That which is made in quantities, and kept in 
casks, in Joanina, or other large towns, is mixed with pine, resin and lime, weakened with 
water. The-Greeks consider that the resin gives the strength which the water takes away, 
and that the lime refines the liquor ; but it is to this process that a very unpalatable harsh- 
ness, generally to be met with in Greek wine, is to be attributed. 
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ITALY AND SICILY. 


Henderson believed that in,the carly ages of the Republic the ancient Romans were little 
accustomed to the use of winé; but the citations he makes from their laws regulating their 
religious rites would seem to support the contrary idea. Numa forbade the sprinkling the 
funeral pile with wine, and Romulus directed milk to be used for libations to the gods. These 
regulations may have been suggested by the scarcity of wine, as Pliny thought, or by the 
prevalent idea of religious duty. Sacrifices, both Jewish and heathen, were, as a general 
rule, commanded to be made of the best and most precious productions of the earth, and of 
the firstlings of the flocks and herds; while such animals as had any defect or blemish were 
expressly excluded from the sacrificial altar. To forbid the use of the most precious and 
costly liquor in libations and sprinklings, and to command the substitution of one of the 
cheapest, would therefore secm to be wholly inconsistent with the idea of paying homage to 
the Deity, as well as with what we know of ancient rites and customs. The very fact that 
wine was forbidden shows that it was known to the Romans in the earliest period of their 
history; and that it was the product of their own vineyards is next to certain, from the fact 
that they had no commerce with, and perhaps no knowledge of, any people beyond the con- 
fines of Italy; if indeed their acquaintance with the world was not confined to the tribes 
whose territories bounded Latium. 

‘That. the vine, however, was partially cultivated in those times,’’ says Henderson, ‘‘may 
be inferred from the fact of Mezentius, King of Hetruria, haying been paid in wine for the 
succor which he afforded the Rutilians in their war against the inhabitants of Latium. It 
was not until the six hundredth year of the city, if the assertion of the author just quoted 
[Pliny] be correct, that the Italian wines came into such yogue as to be deemed superior to 
those of all other countries.’’ 

‘‘ Hew parts of Italy proved unfriendly to the vine, but it flourished most in that portion 
of the Southwestern coast to which, from its extraordinary fertility and delightful climate, 
the name of Campania Felix was given.’’ ‘‘ Irom this district, then, the Romans obtained 
those vintages which they valued so highly, and of which the fame extended to all parts of 
the world. In ancient times, indeed, the hills by which the surface is diversified seem to 
have formed one continued vineyard ; and every care was taken to maintain the choice 
quality of the produce. With respect to the locality and designation of particular celebrated 
spots much controversy has arisen among critics. In the quotation from Florus which has 
been adduced, Falernus is spoken of as a mountain, and Martial describes it under the same 
title ; but Pliny, Polybius, and others denominate it a field or territory (ager ;) and, as the 
best growths were styled indiscriminately Massicum and Falernum, Peregrini concurs with 
Vibius in deciding that Massicus was the proper appellation of the hills which rose from the 
Falernian plane. By asimilar mode of reasoning it might be inferred from the term ‘arvis,’ 
which occurs in conjunction with ‘ Massicus,’ in the splendid description of the origin of the 
Falernian vineyards given by Silius Italicus, that the epithet ‘ Massicus’ was applicable to 
the more level grounds.’”’ The following translation will be preferred to the original : 


‘¢ When the rising sun dispersed the dew, 

The Massic swains, with admiration view 

Their fields with vines like groves most richly crowned, 

And with the sun the branches shining : round 

The hill their glory spread, and since that hour 

Rich Tmolus and Arvisian cups that pour 

Ambrosian liquor forth, and thy fair field, 

Fertile Methymns, to Falernus yield.”’ 

Englished by T. Ross, 1661. 
“The truth seems to be that the choicest wines were produced on the Southern declivities 
of the range of hills which commence in the neighborhood of the ancient Sinuessa, and 
extend to a considerable distance inland, and which may have taken their general name 
from the town or district of Falernum; but the most conspicuous, or the best exposed, 
among them may have been the Massicus ; and as in process of time several inferior growths 
were confounded under the common denomination of Falernian, correct writers would choose 
that epithet which most accurately denoted the finest vintages. If, however, it be allowable 
to appeal to the analogy of modern names, the question as to the locality will be quickly 
decided ; for the mountain that rises from the Rocca di Mendragone, which is generally 
allowed to point to the site of the ancient Sinuessa, is still known by the name of Monte 
Massico. ‘That the Massic wines were grown here is sufficiently proved by the testimony of 
Martial, who describes them as the produce of the Sinuessan vineyards.”’ 
“The account which Pliny has furnished of the wines of the Campania is the most circum- 
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stantial, and, as no one had greater opportunities of becoming familiar with the principal 
growths of his native country, doubtless the most correct. ‘Augustus and most of the 
leading men of his time,’ he informs us, ‘gave the preference to the Setine wine that was 
grown in the vineyards above the Forum Appii, as being of all kinds the least apt to injure 
the stomach. Formerly the Cecuban, which came from the poplar marshes of Amycla, was 
most esteemed ; but it has now lost its repute, partly from the negligence of the growers, 
and partly from the limited extent of the vineyard, which has been nearly destroyed by the 
navigable canal that was begun by Nero, from Avernus to Ostia. The second rank used to 
be assigned to the growths of the Falernian territory, and among them chiefly to the 
Faustianum. The territory of Falermum begins from the Campanian bridge, on the left 
hand as you go to Urbana, which has been recently colonized, and placed under the juris- 
diction of Capua by Sylla; the Faustian vineyards, again, are situated about four miles from 
the village, in the vicinity of Cediae, which village is six miles.from Sinuessa. The wines 
produced on this soil owe their celebrity to the great care and ‘attention bestowed on the 
manufacture ; but latterly they have somewhat degenerated from their original excellence, 
in consequence of the rapacity of the farmers, who are usually more intent upon the quantity 
than the quality of their vintages. They continue, however, in the greatest estimation, and 
are, perhaps, the strongest of all wines, as they burn when approached by a flame. They 
are of three kinds, namely, the dry, the sweet, and the light Falernian. | Some persons 
class them somewhat differently, giving the name of Gauranum to the wine made on the 
tops of the hills of Faustianum which is obtained in the middle region, and reserving the 
appellation of Falernian for the lowest growths. It is worthy of remark that none of the 
grapes which yield these wines are at all pleasant to the taste.’—(Pliny, Hist. Nat. XIV, 6.) 

‘¢ With respect to the first of the above-mentioned wines, it is surprising that, notwith- 
standing the high commendation of Augustus, the Setinum is never once mentioned by 
Horace, although he has expatiated with all the fervor of an amateur on the other first- 
rate growths of his time. Perhaps he took the liberty of differing from the imperial taste 
in this particnlar, as the Setine was a delicate, light wine, and he seems to have had a pre- 
dilection for such as were distinguished by their strength. Both Martial and Juvenal, 
however, make frequent mention of it; and Silius Italicus declares it to have been so choice 
as to be reserved for Bacchus himself. Galen commends it for its innocuous qualities. It 
was grown on the heights of Sezza, and, though not a strong wine, possessed sufficient firm- 
ness and permanency to undergo the operation of the fumarium.’’ ‘‘The Cecuban, on the 
other hand, is described by Galen as a generous, durable wine, but apt to affect the head, 
and ripening only after a long term of years. In another place he remarks that the 
Bithynian white wine, when very old, passed with the Romans for Cecuban; but that in 
this state it was generally bitter and unfit for drinking. From this analogy we may con- 
clude that, when new, it belonged to the class of rough sweet wines. It appears to have 
been one of Horace’s favorite wines, of which he speaks, in general, as reserved for impor- 
tant festivals. After the breaking up of the principal vineyards which supplied it, this 
wine would necessarily become very scarce and valuable; and such persons as were fortu- 
nate enough to possess any that dated from the Opimian vintage, would preserve it with 
extraordinary care. In fact, we are told by Pliny in a subsequent book that it was no 
longer grown, and he also alludes to the Setine wine as_an article of great rarity. The 
Fundanum, which was the produce of the same territory, if, indeed, it was a distinct wine, 
seems to have partaken of the same characters, being, according to Galen’s report, strong 
and full-bodied, and so heady that it could only be drunk in small quantity. There can 
be little doubt that the excellence of these wines is to be attributed chiefly to the loose, 
volcanic soils cn which they were produced. Much also depended on,the mode of culture ; 
and I am inclined to think that the great superiority of the growths of the Falernian vine- 
yards was, in the first instance, owing to the wines being there trained on juga, or low 
frames formed of poles, instead of being raised on poplars, as was the case in several cf the ' 
adjacent territories.’’ 

“‘There are,’’ says Galen, ‘‘two sorts of Falernian—the dry and the sweetish, which latter 
is produced only when the wind continues in the South during the vintage, and from the 
same cause it is also of a deeper hue; but in other circumstances the wine obtained is dry 
and of a yellowish color.’’ 

‘¢No wine,’’ says Henderson, ‘has ever acquired such extensive celebrity as the Faler- 
nian, or more truly merited the name of immortal, which Martial has conferred upon it. 
At least of all ancient wines it is the one most generally known in modern times ; for, while 
other eminent growths are overlooked or forgotten, few readers will be found who have not 
formed some acquaintance with the Falernian, and its fame must descend to the latest ages 
along with the works of those mighty masters of the lyre who have sung its praises. But, 
although the name is thus familiar to every one, scarcely any attempt has been made to de- 
termine the exact nature and properties of the liquor; and little more is understood con. 
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cerning it than that the ancients valued it highly, kept it until it became very old, and 
produced it only when they wished to regale their dearest friends.’’ . 


Dr. Henderson undertakes, from the various hints given in ancient writers, to form an 


opinion of the character of the Falernian wine, and comes to the conclusion : ‘‘ Among our 


present wines I have no hesitation in fixing upon those of Xeres and Madeira as the two to 
which the Falernian offers the most distinct features of resemblance.’’ 

“The Surrentine wines, which were the produce of the Aminean grapes, were, In like 
manner, of very durable quality, and, on account of their lightness and wholesomeness, 
were much commended for the use of convalescents. They are stated by Pliny to have been 
grown only in vineyards, and consequently the vines which yielded them could not have 
been high trained. Their exemption from the fault of bitterness, which most of the other 
wines acquired by long keeping, has been stated; but Athenzus, upon the authority of 
Galen, observes that cis, lan remained thin and weak, and never ripened thoroughly 
from the want of sufficient body. In their early state they appear to have been very harsh 
and sharp to the taste; and Tiberius used to allege that the physicians had conspired to 
raise their fame, but that in his opinion they only merited the name of generous vinegar.”’ 
In these respects they may be compared to some of the secondary growths of the Rhine, 
which, though liable at first to the imputation of much acidity, will keep a long time, and 
continue to improve to a certain extent, but never attain the oily smoothness that charac 
terizes the first-rate wines. The wine of Capua resembled the Surrentine. 

“¢Such were the wines of the Campania Felix and adjacent hills, of which most frequent 
mention. is made, and concerning which the fullest particulars have been transmitted. 
Respecting certain other growths, as the Calenum, Caulinum, and Statanum, our informa- 
tion is of a more imperfect nature. We only know that the vintages of Cales are much 
praised by Horace, and described by Galen as lighter and more grateful to the stomach than 
the Falernian ; while those of the latter territories are pronounced to have been little, if at 
all, inferior to that celebrated wine. 

‘« As the soils of the Campania of Rome partake of the same nature, and present many 
excellent exposures for the vine, some good.wines were there produced, but none of them 
equal in quality to those which we haye just been reviewing. The Albanum, which grew 
upon the hills that rise to the South, in view of the city, is ranked by Pliny only as a third- 
rate wine; but fromthe frequent commendation of it by Juvenal and Horace, we must sup- 
pose it to have been in considerable repute, especially when matured by long keeping. It 
was sweet and thick when new, but became dry when old, seldom ripening properly before 
the fifteenth year. The wine of Labici occupied the middle station between the Falernian 
and the Alban. The Signinum, on the other hand, is said to have been so rough and 
astringent that it was chiefly used asa medicine. All these were apparently white wines. 
Among the lighter growths of the Roman territory, the Sabinum, Nomentanum, and Vene- 
franum were the most agreeable. The first seems to have been a thin table wine, of a red- 
dish color, attaining its maturity in seven years. The Nomentan, however, which was also 
a delicate claret wine, but of a fuller body, is described as coming to perfection in five or 
six years. The wine of Spoletum, again, which was distinguished by its bright golden 
color, was light and pleasant. 

‘(Tn the arrangement of Pliny, a fourth class of wines was formed by the Sicilian vint- 
ages. Of these the Mamertinum, which came from the neighborhood of Messina, and is 
said to have been first introduced at public entertainments by Julius Cesar, was a light and 
slightly astringent wine; but the wines of Tauremenium, being of a similar quality, were 
often substituted for it. The Pollium, or Pollaeum, of Syracuse, which was of the sweet 
class, is noticed by several authors as a first-rate wine, being the produce of a particular 
grape called biblia, probably so called from the town of Bibliae, in Thrace. Of the wines of 
the Southwestern part of the island, whence the best growths are now supplied, I have not 
perceived any mention. It is unnecessary to swell this list by reciting the names of the 
other wines which grew within the confines of Italy, as they seem to have been all of an 
inferior order, and little else can be ascertained with respect to them. In spite of the dis- 


advantages of the climate, which we know to have been more seyere in ancient than in 


modern times, the culture of the grape was extended to the foot of the Alps. Pliny com- 
prehends the growths of Caesena, Liguria, and the territory of Verona among the generous 
wines, and those of Tuscany are noticed by several authors; but we have already seen that 
the produce of the vineyards to the North of the Campania Felix was, for the most part, of 
a light and less durable nature than what was obtained from the Southern districts ; and 
we may, therefore, conclude that the wines above alluded to must have belonged to the 
same class. The Romans, however, were not content -with the supply which they derived 
from their own territory, but sought to increase the variety of their liquors by importing 
those of the subject-provinces.’’ = 

‘Of the great abundance of wine among the ancient Romans, the liberal supply. which 
Oato, notwithstanding his extreme frugality, prescribes for his servants, may, perhaps, 
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afford some notion. ‘After the vintage is finished,’ he says, ‘let the family drink the lora 
during the first three months. In the fourth month the allowance of wine may be one 
hemina daily, or, altogether, three congii for each individual. In the fifth, sixth, seventh, 
and eighth months, one sextarius daily, or, in each month, five congii. In the ninth, tenth, 
eleventh, and twelfth months, three heminae daily—that is, at the rate of one amphorac 
[nearly seven gallons] in the month. During the Saturnalia and Compitalia the quantity 


“Thay be increased to a congius in the day. On the whole, we may reckon the annual con- 


‘sumption of each man at eight amphorae; but to the slaves in fetters we must give rather 
more, in order that they may perform their work. For them we may consider the allow- 
ance of ten amphorae [sixty-eight gallons] in the year as by no means immoderate..’ ”’ 

“This, however, only shows the plenty of the weak, commen wines, which, as a bever- 
age, were probably scarcely equal to our table-beer. But the progress of luxury and the 
extension of commerce led to a similar profusion of the more costly kinds. Thus Varro 
relates that ‘ Lucullus, when a boy, never saw Greek wine presented to the guests oftener 
than once at any of the great entertainments given by his father; but when he returned 
from his Asiatic expedition he himself distributed upward of a hundred thousand gallon 
casks. C. Sentius, late preetor, used to say that Chian wine was first initroduced into his 
house as a cordial prescribed to him by his physician. Hortensius left upward of ten thou- 
sand casks of it to his heir!’ ’’ It is proper to observe that these figures, in connexion with 
the terms gallon and cask, convey an.exaggerated idea of the quantity of wine distributed, 
and the English bottle, Henderson thinks, should be substituted. 

What bas been said in regard to the banquets of the Greeks will apply as well to those of 
the Romans, since the latter borrowed most of their convivial customs from the former. 

The anarchy and despotism to which Italy has been subjected for centuries have had their. 
wonted effect in destroying agricultural enterprise, and reducing that fine country from the 
highest to the lowest point of productiveness. The vine still grows spontaneously on her 
fruitful soil, and the slightest attention to it is sufficient to secure an abundant supply of 
grapes. But the modern system of tillage, as well as the modern art of wine-making, is 
rude and unskilful, and Italy has ceased to make any but the common wines. None, or 
next to none, is exported. ‘‘The vines which attach themselves to the fences or trees 
which bound his fields,’ says Henderson, ‘‘commonly supply the Italian peasant with a 
sufficient quantity of wine for his consumption; and the intermediate land is devoted to 
other crops. Even in those situations where the proprietor is induced to bestow more care 
on its culture, the vine still appears but a secondary object, being usually trained to pollard 
elms, poplars, or mulberry trees, with Indian corn or olive trees between the rows. In 
certain provinces, as in Lombardy, or the Campagna, it is raised on poles or trellises, but 
still allowed to shoot up to the height of ten or fifteen feet. In the neighborhood of Bar- 
letta, and Otranto, however, and a few other spots in the Neapolitan kingdom, and in some 
parts of Piedmont, it is pruned within two or three feet of the ground, according to the 
more approved practice !’’ 

The ignorant peasants are said to reverse the order of nature by planting their vineyards 
jn the richest lowlands and their corn on the hill sides, which are admirably adapted to the 
yine. Notwithstanding the unskilful culture of the vine, the great excellence of the 
climate would still insure a high rank for Italian wines but for the still greater ignorance 
displayed in the manufacture of wine. But Henderson excepts the Tuscan wines from the 
general censure cast upon those of Italy. - 

Redding thinks that England made a great mistake in giving the preference to the wines 
of Portugal, in her commercial treaties, to the discouragement of those of Italy and other 
countries. He contends that Italy produces some good wine, as well as much that is bad; 
and he attributes the little attention and care given to the manufacture of wine to the want 
of a stimulus from commerce. 

“In 1733,” says this author, ‘‘ Florence wine was in all the market lists of imported 
wines, and to be had in coffee-houses. The price was from sixty to sixty-three shillings per 

est.’’ 

‘«TIn certain instances much care is bestowed upon the vine. In spots among the Appe- 
nines the vines are carefully dressed, terrace-fashion ; and were they well pruned, and the 
fruit taken in due maturity and regularly assorted, which it rarely or never is, a vast deal 
of excellent wine might be made without altering anything essential besides in the present 
system of vine husbandry. There is good-bodied wine to be procured in Naples for two 
pence half-penny (English) a bottle, and at Rome and Florence, four pence. In Calabria, 
so far is the system of high vine-training from being prejudicial to the mere ripening of the 
grape, as in the North, that they are obliged to shade the vines from the sun, lest in that 
volcanic territory the grape should become too ripe, shrivel into a raisin, and be only fit for 
making wine of the thickest and sweetest kind. 

“The principal wine grown in Naples is the Lacryma Christi, [tears of Christ,] a sweet or 
rather luscious wine, which holds a place in the foremost rank of the first class produced by 
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any country. Very little of the genuine wine is made even in the most favorable years. 
it is an exceedingly rich variety, of a red color and exquisite flavor. Vino Graeco isa sweet 
wine from a grape of that name. A white Muscadine wine, of fine color, delicate and rich 
in perfume, is also made near Vesuvius. At Pausillipo there is a very palatable wine. <A. 
good deal of Lacryma Christi, of an inferior quality, grown in various places around Vesu- 
vius, as at Torre del Greco and Novella, is exported as the genuine wine. The best is grown 
at Galitta.’’ There are other good wines produced in various localities; but, from negli- 
gence in the manufacture, they will not keep. Most of the wines of Italy, says Redding, 
are consumed in Rome. They are generally of the sweet kind, from Tuscany, Naples, and 
Sicily. The growth of Albano takes the highest rank. On the shores of Lake Garda they 
make a sweet wine, like Canary, of prime quality, called Vino Santo. It is not extracted 
from the grapes until Christmas, and is drunk at the following midsummer. ‘ At Castig- 
lion’ they have a Vino Santo of a golden color, which is not fit to drink for four years, and 
then bears some resemblance to Tokay. The vines of Lombardy and Venice are said to 
return annually eighty-three millions of gallons. But Tuscany is considered the country of 
the vine in Italy ; and so much has the notion been cherished by the natives that ‘ Corpo 
di Bacco’ is the common oath of the lower classes. * * The luxuriant vines of Tuscany 
are almost all of the high training, and the wines are made in some places with considerable 
care. The hill wines only are good; those of the plains are generally poor.’’ 

‘‘ Savoy and Piedmont,”’ says the same author, ‘‘ produce red wines of tolerable quality. 
Those of Montmelian and St. Albero, in Savoy, are among the best in the country, and 
come from the slopes of Mont Termino and St. John de Ja Porte. = = The wines of the 
Genoese territory are of little repute. ,* * In Sardinia the produce of the yine is very 
abundant, so that the fruit is frequently left upon the vines for want of vessels to hold the 
must. The amber-colored wine-called Nasco and a red wine named Giro are the most 
remarkable. There are several sweet and ordinary wines. ‘The wines called Caunonas, 
Monaco, and Garnaccia are-exported to Holland and Russia. 

‘¢ Elba grows a little red wine of excellent quality. A hundred vines will produce from 
twelve to fourteen barrels on the average. The older the vine the zicher is the wine ; some 
are one hundred and fifty years old» The hermitage of Monte Serrato and the environs 
grow Moscatello wines. ** The Elbese wines will bear a sea’ voyage very well; some 
have been exported to America without injury. They plant their new vineyards in De- 
cember. 

‘(The Lipari isles have tolerable wines of the ordinary class. Their Malmsey is excellent ; 
that drawn from the volcano Stromboli is held in much esteem, and nearly all exported. 

‘« Sicily produces wine in great abundance ; but the same remarks which apply to the bad 
husbandry and vintage of Italy will apply to this island. The best wines of the province 
of Mascoli grow on Etna, and are red, being almost the only good red wine of the class in 
the island. * ™ Syracuse produces over its mouldering remainsa red Muscadine equal to 
any other in the world, if not superior. * * Messina furnishes much wine for exportation. 

** Marsala, when obtained without the admixture of execrable Sicilian brandy, is an 
agreeable wine, something like Madeira of the second class, and of great body. * * = 
Augusta produces, wine haying a strong flavor of violets.” 


FRANCE. 


We haye more full and authentic accounts of the present state of the vine-culture and 
wine-making in France than of any other: country, ancient or modern; but, singularly 
enough, the treatises on the subject give us ampler details of the history of these arts among 
the ancient Greeks and Romans than in the great wine country of moder times. Dr. Hen- 
derson, whose learned and interesting quarto treatise has been so copiously quoted, furnishes 
a few passing allusions to the introduction of the vine into ancient Gaul, which will be 
brought together in the following sketch; but he passes over, almost without notice, the 
ages which have intervened between the decline of ancient, and the rise of modern, civili- 
zation. Yet the literature of those centuries is not void of frequent allusion to the cate 
esting theme, and might afford to the curious student a pleasing subject of inquiry. Redding 
is still more meagre of historical details than Henderson. Such facts as could be found in 
these and other authorities are here presented. 3 

The cultivation of the vine in France dates back to the palmy days of Roman power—to 
the age of Cesar and Augustus According to Strabo, Narbonnege Gaul yielded every kind 
of fruit that was to be found in Italy ; and Pliny and Columella make repeated mention of 
the vintages of Gaul. Posidonius, who travelled through Gaul, states from personal obser- 
vation that the territory of Marseilles supplied a portion of the wines in use among the 
wealthy classes. But in that age theclimate of Europe was much colder than at the present 
day, and the grape seldom matured north of the Cevennes.. Eumenius, a writer of the 
fourth century, alludes to the methods of propagating the vine among the Aquitani, and on 
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the banks of the Saone, which is believed to correspond with the modern Cété d’Ur. It is 
a highly interesting fact, commented on by Gibbon, that the climate of Europe was melio- 
rated with the progress of agricultural development. Great armies passed safely over the 
Rhine on the ice two thousand years ago, which would be utterly impossible in modern 
times, except, perhaps, in winters extraordinarily cold. But no fact more conclusively de- 
monstrates this important change than the progress of the vine Northwardly. The very 
best wines of France are now produced from grapes grown on its Northern border, where the 
vine could not live in the age of the Cesars. But its culture was attempted on the Moselle 
and Marne at an early period of our era, and with some success. 
Though Italy produced the finest wines in the world, the luxurious inhabitants of the 
imperial city were not satisfied with them, and imported the products of its distant proy- 
inces. Gaul and Spain furnished several wines which were highly prized by the Romans. 
Those of Dauphiny, Marseilles, and Narbonne, were in the highest repute. The most cele- 
brated were produced from a violet-scented grape of Vienne and the Muscat of Languedoc. 
“During the Middle Ages,’’ says Henderson, ‘‘ there seems to have been less difference in 
the qualities of wine than is now observable, probably because the manufacture was carried 
on in a slovenly manner, and little pains were taken to meliorate them by long keeping. 
But the wines produced near Paris, which are now regarded as inferior, were in early times 
held in greater estimation than those of Champagne and Burgundy, owing, doubtless, to 
the inferior skill and intelligence of these remoter provinces. In the -‘ Bataille des Vins,’ 
one of the Fabliaux of the Thirteenth century, in which the different vintages then in repute 
are described as passing in review before Philip Augustus, the wines of Epernay, Hautvilliers, 
Sezanne, Tonnere, and Chablis, are particularly specified ; those of Ay and Cumiéres are 
named for the first time in the poems of Eustace Deschamps, who flourished about two cen- 
turies later. When more generally known, the Champagne wines soon rose into high esti- 
mation, and became, as Paulmier has observed, the ordinary beverage of kings and princes.’’ 
‘Jn 1328,”’ says Redding, ‘‘ Rheims wine bore a price of ten livres only, while Beaune 
fetched twenty-eight. In 1559, at the coronation of Francis IJ, Rheims wines were dearer 
than Burgundy, but the wines of the Lyonnais carried a still higher price. In 1561 these 
wines had risen in price. In 1571 they were nearly eight times increased beyond their 
former value. Champagne reached its present perfection and estimation about 1610, at the 
coronation of Louis XIII. The oldest anecdote which the French possess relative to the 
excellence of Rheims wine dates as far back as 1397, when Wencesilaus, King of Bohemia 
and the Romans, on coming to France to negotiate a treaty with Charles VI, arrived at 
Rheims, and having tasted the wine of Champagne, it is to be presumed for the first time, 
spun out his diplomatic errand to the longest possible moment, and then gave up all that 
was required of him in order to prolong his stay, getting drunk on Champagne daily before 
dinner. It is said that Francis I, of France, Pope Leo X, Charles V, of Spain, and Henry” 
VIII, of England, had each of them a vineyard at Ay, their own property, and on each 
vineyard a small house occupied bya superintendent. Thus the genuine article was secured 
by each sovereign for his own table.’’ In 1387 the wines of Gascony, as well as those of 
the Rhine, enjoyed great celebrity. ‘‘The best sold for twenty shillings per tun, though 
six years before they were at a hundred shillings.”’ ‘(For a long time,” says Henderson, 
‘¢the choicest growths, not only in France, but in other countries, were raised on lands 
belonging to the church ; and the vinum theologicum was justly held to be superior to ali 
other vines. The rich chapters and monasteries were always more studious of the quality. 
than of the quantity of their vintages ; their grounds were tilled with the greatest care, and 
their vines were managed in the most judicious manner ; nor did they reject a plant that 
bore but sparingly, provided there was no falling off in the goodness of the liquor which it 
supplied. Moreover, in the Middle Ages it is well known that the clergy were almost the 
sole depositaries of learning ; and the continued opportunities of observation and study 
which their retired pursuits affotded them had probably brought them acquainted, at a very 
early period, with the best methods of directing the fermentation of the grape and melio- 
rating the produce. When their domains passed into the hands of laymen, the same assiduity 
and skill were seldom shown in the culture of the vines or treatment of the vintage ; and, 
in many instances, the old plants, which yielded the most valued wines, were rooted out to 
make room for others that gave a more abundant supply, but of inferior character. As 
long as the Clos-Vougiot [containing about eighty acres] remained in possession of the 
Cistercian abbey its vines gave but small crops of fruit; and the monks were generally 
content with obtaining from fifteen to twenty hogsheads of the first quality of wine. Since 
the revolution those vines which were supposed to be four or five centuries old have disap- 
peared, the greater part of the grapes are now mixed together, and about three hundred 
hogsheads are obtained which, on account of the ancient repute of the vineyard, sell at a 
high price, but which, when compared with the select vintages of former times, and! with 
some of the present growths of the adjacent territory, can only be regarded as of secondary 
rank.’’ ‘These remarks upon the degeneracy of French wines must be confined to certain 
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particular growths, and would ae ae impression if taken as referring to the wines 
of that country generally. The fact is unquestionable that modern science and skill have 
rendered the wines of the present day far superior to those of any former period, and espe- 
cially to those produced in the Middle Ages. ier ‘ 

The cultivation of the vine in France has made great progress within a period of seventy 
years, but not without considerable fluctuations. In 1788 there were in vineyards 3,988,800 
acres; in 1822, about 4,700,000 acres; in 1829, 5,100,000 acres; in 1845, 4,300,000 acres ; 
in 1853, 4,873,934 acres. ‘The following table, which is derived from the latest commercial 
authorities, will be found highly interesting, as it shows at a glance the wine products of 
the several provinces in gallons. It is for the year 1845, and may be taken as an average 
crop for several years past. The hectolitres are carefully reduced to gallons, at the rate of 
26.4 of the latter to one of the former. The calculation can be verified by multiplying 
35,962,000 hectolitres, the aggregate, by 26.4 gallons. ‘The aggregate products of the 
several Provinces with which American readers are more familiar are also given, instead of 
~~. of which the Provinces are composed. 


i: French wine crop of 1845. 
Provinces. Gallons. 
Champagne. ooo cce cncens ccenve Pedeleccers econ cose cancneses=== See 43, 586, 400 
es secon coer ee sees ween ne nee teres see serene cere ee eeee teeeee at ee sh 
FEAMNCY owe wie oe ate neiasls otateie + SSS BeOS DUDS SS cose So Sse soc eae Sese , 024, 

WISHCORI ae Stes cicls o eisoltunia c' aemiginale = sleiae win wlatenie me aes selena ss ee een 24, 103, 200 
Branche Comptee aes oc aue-nic esate cians = seni) se ee name ine eee ee 23,020, 800 
Dauphine ..22ce cccces cece cone wenn case cane ene wows mane mewn wane nnn ona 16,711, 200 
PROVENCE: c clsis'oe etic pace close san ietala on om (cereiere ete lee eee een ee 68.983, 200 
(WENN RANGSS WG Gag bSeo COIN doSooe QI O6S> SBS USSS ance cesses SoSaSs Sos st5e 144, 170, 400 
Roussillon. Cole So ceo ace tecwc cleo peace sence oak mereka ete eter Poceisee 7,946,400 
BGAN cnc cocaine cmelck aclecce eumciats Saenisens SIRES SS Sa See SSSA ese 4 8, 580, 000 
IUINETO NE to cists wcielne alee cl cinie setenie = ante elses ele eine ee eee 14, 203, 200 
THI O Ms Misra tars iets cic siete mic cin ateiano tate simi ale ree terete ere etcetera ee 7, 260, 000 
Guienne and'Gascony ..:..--.e-seccs RB BOSCO SO SEAL a SSS Shines 182. 635, 200 
Lyonnais wont et teen ee eee eee cone cece ee cence cee e noes tee e ee cee e ee cee eee 25, 555, 200 
HOU DOMMANS Mielec meteieistseisicc « ce\s cleteremtaios isacle Vssn ch. sth ae nisiaherenieereaes 5, 148, 000 
iinccumes eas es Solas onoeeet eaten es che So sues ec ceonee cereale 30, 412.800 
SUDLON Crees tiesecieeaticascie nice cceeine ce once eeeicnes eae teenie eae 63,201, 600 
ROD aS SBGAS GEOG EOada Genciodon SOON MOSES UbSGhe SesSSS shoes Se 4,382 400 
Berri<c cs cee setsectece seas peGeeeccwwems votancinw emer ccs ceiaecens ome eeeeer 12, 223, 200 
POUTaING Sse rececs erase cecieciisaeseectars cies oss eae macelicdasis ecm cite sc ie eee 16, 579, 200 
BYGtugne race cic pete ce atsae re cele eaten neues seinen re aiatcle ere fe eietete la (ee iseetate re meena 15. 232, 800 
Polo | cece semen eee cece SSSSOU SESS5 Riomten eels cele Seinche @ Se ae ate eater 27, 667, 200 
NiVeIMnOls... scenic csenicte cess tetacharas essenviee Meek pscee ties cba stenemmeer 4,488, 000 
ANDjOU.... sacewewites eeeboesetincebcrstine es vereinenc cco ciscen seen serene 13, 464, 000 
m Normandie’: conc ccecwaccioee'’s SS SHES DR ECRSS OTS SRS a Soi cao NaS E Besann sees 554. 400 
Orlésnnoiscc coc acess cote coos nels ceiee a ec eetine oot ac eines Cee ieee 37, 831, 200 
Maine, Joos voces ceeeceen Me eee See eeaneeee moenet sce ec ence eee eee 2,349, 600 


Esle of PYanCOn. cose cove case cseeiencsitameceemeces cece conse Secs cree EEC Ee LOD 


Total Li cc2 scene scwenete coeneeoenteee Oe SCSISSOS Seoeeeee 5555 Socese 949, 396, 800 

The a crop of France at the present time is estim to be worth about $100,000,000, 
or from ten to twelve and a half cents per gallon. Redding gives a table of the crop in the 
several Departments, with the value, but omits to give the year. It is, however, one of the 
more recent. The aggregate in quantity is 35,075,689 hectolitres, or 925,998,189 gallons ; 
and the value 540,389,298 francs. Reduced to dollars, the amount is $100,514,083 42. 
According to this estimate the average value of the wine is a ff n over ten cents per 
gallon. This astonishing cheapness of wine in France is explained by the fact that the above 
ageregate includes the inferior as well as the best qualities, and that the latter bear no pro- 
portion to the former in quantity, as will presently be shown A few small vineyards, some- 
times embracing only a few acres, by keeping up a high neputationg@mor generations, are 
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sufficient to give celebrity to a province; and while the few gallons, or, at most, pipes, may 
sell at high prices, ninety-nine hundredths of the vintage are classed as ordinary, or inferior, 
and are sold at the low prices indicated by the above estimat 

The crop of 1849 is given at 925,000,000 gallons; that of 1839 at 810,000,000 gallons. 
The exports of wine from France bear a small proportion to the product, but include a large 
proportion of the best qualities. In 1849 the export was 41,000,000 gallons; in 1850 the 
export was 42,000,000 gallons; in 1851, 49,500,000 gallons; in 1852, 53,200,000 gallons; 
in 1853, 43,500,000 gallons. The average export is less than one-twenticth of the product. 
About one-eighth part of the wine crop of France, including the meanest qualities, is distilled 
into brandy or made into vinegar ; and the remainder, ranging from seven to eight hundred 
million gallons, is consumed by the people, at the rate of about twenty gallons per head for 
every man, woman and child in the empire. It is gratifying to add that the consumption of 
brandy is less than half a gallon to the inhabitant! That of England exceeds a gallon. 


CHAMPAGNE. wv 


Some account of the product of the several Provinces will now be given; and, as Cham- 
pagne is the most celebrated for its wines, it will be first in order. The average crop of this 
Province is about forty or forty-one million gallons. That of 1845, as will be seen in the 
‘foregoing table, was 43,586,400 gallons, which are produced upon an area of about 140,000 
acres of ground, or 285 gallons to the acre. The Department of Marne produces the famous 
sparkling Champagne. ‘The average crop given by Redding amounted to 422,487 hectolitres, 
or 11,152,656 gallons. He values this product at 11,235,297 francs, or about twenty cents 
per gallon. Low as this price is, it is about double the average value of French wines. 
About 2,700,000 gallons of the best product of the Department of Marne are annually sent 
beyond its limits for a market; the residue is distilled or consumed at home. The growths 
of this Department are divided into river and mountain wines. The former are mostly white, 
the latter red. It is a great mistake to suppose that all the wines of Champagne are of the 
white sparkling kind, since this kind is peculiar to a portion of the Department of Marne; 
while even Marne produces several other excellent wines, white and red. Most of the white 
or river wines are brisk, and of superior quality to the red or mountain wine. Henderson 
says that the briskest wines are not always the best; they are the most defective in the 
vinous quality, and the small portion of alcohol they contain immediately escapes from the 
froth as it rises on the surface, carrying with it the aroma, and leaving the liquor that re- 
mains in the glass nearly vapid. Humboldt has shown that when the froth is collected under 
a bell-glass surrounded with ice the alcohol becomes condensed on the sides of the vessel 
by the operation of the cold. ‘‘ Hence,’’ remarks Henderson, ‘‘ the still, or the creaming 
or slightly sparkling Champagnes are more highly valued by connoisseurs, and fetch high 
prices than the full frothing wines.’’ The tendency to effervesce is repressed by icing these 
wines before they are used, But this precaution is unnecessary when they are kept cool. 

‘Among the white wines of Champagne,” says Henderson,‘ the first rank is usually 
assigned to those of Sillery ; under which name is comprehended the produce of the vine- 
yards of Verzenay, Mailly, Raumont, &c., situate at the Northeastern termination of the 
chain of hills that separates the Marne from the Vesle, and belonging formerly to the Marquis 
of Sillery. It is adry, still liquor, of alight amber color, with considerable body, and a flavor 
somewhat analogous to that of the first growths of the Rhine; and, being one of the best 
fermented Champagne wine, may be drank with the greatest safety.’’ It was long known _ 
by the name of Vin de la Maréchale, from having been manufactured with peculiar care by 
the Maréchale d’Estrées. The number and varieties of Champagne wine, as of the wines of 
the other provinces, is too great for recital in this place. 


- 


¢ BURGUNDY. 
4 
A ridiculous controversy is said to have arisen in the French schools in the early part of 
the eighteenth century in regard to the relative merits of the wines of Champagne and Dur- 
gundy. The dispute lasted until the year 1778, when the Faculty of Medicine in Paris decided 
in favor of Champagne. But connoisseurs in many respects, nevertheless, give the preference 
to the growths of Burgundy. The dukes of Burgundy in former times received the popular 
appellation of eae des bons vins, in consequence of the excellent wines of the province. 
The soils on which ‘the best wines are produced are, for the most part, light black or red 
loam, mixed with the debris of calcareous rock. The most celebrated Burgundian wines are 
produced in the department of Cété d’Or. The Romanée Conti is produced on a spot of only 
six and a half English acres in extent, but is seldom seen in its genuine state. The Clos- 
Vougeat is from a vineyard of eighty acres. It was formerly the most highly esteemed wine © 
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of the province, but has depreciated in quality with the increase of quantity. The Cham- 
bertine wine takes the third rank. Jt is produced near Dijon from a vineyard of sixty-five 
acres. It was a favorite wine both with Louis XIV and Napoleon. ‘Among the stronger 
wines,’’ says Henderson, ‘‘ those of Corton, Vosne, and Nuits may be regarded as little infe- 
rior to those of the Clos-St. George : they are seldom fit for drinking till the third or fourth 
year after the vintage, but bear carriage well, and acquire a high flavor when old. The last 
inentioned, which was extolled by the champion of the Burgundy wines, in the controversy 
formerly noticed, as a wine ‘qui n’a pas son pareil, et ne peut étre assez prisé,’ is reported to have 
owed its high repute principally to the circumstance of having been prescribed as a restorative 
to Louis XIV in the illness with which he was seized in the year 1680. The growths of 
Vosne are particularly esteemed for their delicacy.’’ ‘‘ At Poligny, in the Canton of Nolay, two 
leagues and a half to the Southeast of Beaune, is grown the famous Mont Rachet wine, sur- 
passing all other white wines of the Cété d’Or by its high perfume and agreeable nutty 
flavor.’’ 

The wine crop of Burgundy, amounting to 62,594,400 gallons, bears an average price far 
above that of French wines generally, and little, if any, inferior to the growth of Champagne. 
About 224,000 acres are devoted to the vine in the province. ‘‘'The difference in the qual- 
ities of the wine,’’ says Redding, ‘‘may be judged by the following lists of prices, taking, 
for example, the Arrondissement of Beaune, in the centre of the Cété d’Or. There 2,300 
hectolitres of superior wine are produced at one hundred and twenty-five francs each, and 
17,700 at ninety-five; 45,000 of fine wines at sixty; 60,000 good ordinary at thirty ; and 
113,670 of common at eighteen francs.’’ At these rates the first quality would be worth 
nearly five francs, or, say, about eighty-six cents per gallon; the second about sixty-eight 
cents; the third about forty-one cents; the fourth about twenty-one cents; and the fifth 
about thirteen cents per gallon. _The lowest of these prices is above the average value of 
French wines. ‘‘In the department of the Saone and Loire eighty francs the hectolitre is the 
highest price and fifteen the lowest.’’ The best qualities of red Burgundy fetch nearly one 
hundred and twenty-five francs the hectolitre, while the lowest bring but fourteen francs. 
According to Redding, the Romanée Conti is considered the best&vine in Burgundy. It is 
only about five acres in extent, which are rated at the fabulous price of 80,000 francs. The 
Richeburg wine, next in value to the Romanée Conti, is the growth of an enclosure contain- 
ing six hectares, or about fourteen acres. 


THE RHONE AND SOUTHERN FRANCE. 


The celebrated vineyards of the Hermitage are on the left. bank of the Rhone, near the 
town of Tain, twelve miles from Valence, in Dauphine. They are situate on the side of a 
granite hill. They produce both red and white wines, which take a high rank among the 
wines of France. ‘There are five varieties of the Hermitage wine. The price of the first 
quality is often as high as twelve francs, or about $2 35 per gallon. It is said that parts 
of these vineyards have sold as high as seventy thousand francs per hectare, or about five 
thousand dollars per acre. White Hermitage is said to be the finest white wine in France. 
The red Hermitage is made from the Scyras or Shiraz grape, said to have been brought 
from the city of that name in Persia by a hermit of Bessas, an ancient monastery in the 
vicinity. 

The wines of the Lyonnais are celebrated. The white wines of Condrieu, grown at St. 
Colombe, are the best. The red wines of Cété Rdtie are the most noted of the kind in the 
province. 

Redding says that the red wines and the Muscadines will keep more than a century, and 
still gain in quality. A French gentleman, on the authority of Cavaleau, (M. de Passu,) 

_ had, between thirty and forty years ago, some in his cellar that was made the year of the 
treaty between I'rance and Spain, 1659. He said he hoped to leave a portion of it to his 
children in equally good condition, though the best part of two centuries old. 

The wines of Roussillon are highly esteemed for their strength and aroma. They are high 
colored, and retain these qualities in age. ‘‘ The age of wine,’”’ says Redding, ‘ is reckoned 
in Bordeaux by fouilles, or leayes—the number of times the vine has flowered since it was 
made. The vine cultivation of the Gironde, in Medoc particularly, is very superior.’’ 

Southern France produces the vine and its fruit in the greatest profusion, but the wines 
of that region are generally inferior. ‘‘ As we approach the shores of the Mediterranean,’’ 
says Henderson, ‘‘ we find the vine flourishing and displaying its choicest fruit under cir- 
cumstances in which it can with difficulty be brought to bear in the departments of the 
North—growing vigorously in the freest exposures or under the shade of trees, spreading its 
branches wide around, and adorning the landscape with its luxuriant foliage.’ “‘ Nothing,”’ 
says Dussieux, ‘‘can be more picturesque than the prospect which the lofty vines of Pro- 
vence present to the view. The traveller who is unaccustomed to this sort of plantation 
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surveys with delight the various productions of the soil where everything bespeaks the sym- 
metrical order of a garden. In one place a range of olive trees forms a sort of espalier, and 
the pale green of their leaves presents an agreeable contrast to the more lively hue of the corn 
that grows at their feet. A little further on the vine forms another espalier, or appears in 
close plantation. Some marry it with the almond or the elm, and its shoots, intermixing 
with their branches, compose various wild and tufted heads; others again leave it without 
any prop, and in a fertile soil it sends forth vigorous shoots, which entwine around one 
another. The mixture of different crops has a charming appearance to the eye, but how 
many errors are here described in few words !’’ 

Notwithstanding the natural fruitfulness of Southern France, its wines do not compare 
with those of Burgundy and Champagne, if we except those of the Hermitage. Neverthe- 
less, there are many growths of this region that are highly esteemed. ‘This is true of the 
red wines of Roussillon and Languedoc. At Frontignac, Lunel and Beziers, in Languedoc, 
the best Muscadine wines of the Mediterranean coast are grown. The Frontignac wine is 
known from all others by the very marked flavor of the grape from which it is obtained. 


GASCONY AND GUIENNE. 


The Medoc, Graves and Paulus wines are the most celebrated of these provinces. The 
former is produced on the banks of the Gironde and Garonne, in the vicinity of Bordeaux. 
The vineyard of Latour produces the strongest wine of Medoc. The lightest of the choice 
Medoc is produced in the Lafitte vineyard. The district of Graves is said to take its name 
from the gravelly nature of the soil, and is also on the banks of the Garonne. The Paulus 
district is situated on the banks of the Garonne, opposite Chartrons. Henderson regards 
these wines as the most perfect which France produces. They keep well and are improved 
by a sea voyage. The red growths fetch the highest prices. 

The Northeastern provinces of France produce little wine, and this is generally of inferior 
quality. Some few Departments produce none, but it appears that in every province the 
vine flourishes to some extent. 

The district immediately surrounding Paris produces an immense quantity of wine, but it 
is generally of an inferior quality. 

The island of Corsica, the birth place of the great Napoleon, and a dependency of France, 
produces about seven to eight million gallons of ordinary wine, of which a small quantity 
is exported. 

ad American consul in France, writing to the Department of State in 1856, says that 
‘¢the disease of the vine during the past few years has been very destructive in France, 
Spain, Madeira, and other old wine-producing countries. Should the disease unfortunately 
continue in these countries, which have hitherto supplied the markets of the world with 
this beverage, the day may not be distant when the United States shall become the exporter, 
instead of the importer of wine.’ ’ 

Only one other product exceeds the value of wine produced in France. The wheat crop 
is valued at $180,000,000. 


SPAIN. 


The materials for a history of wine-making in Spain, though doubtless abundant, appear 
to be but little regarded in the statistical literature of that country. Henderson and Red- 
ding content themselves with stating the character of Spanish wines, and only incidentally 
introduce historical facts. Allusions occur in the ancient Roman writers to the cultivation 
of the vine in Spain. Ovid speaks of the strength of Spanish wines, while Martial and Silius 
Italicus compare them to the Tuscan, and even the growths of Campania, The English 
have been familiar with Spanish wines for centuries, and their poets and writers of fiction, 
from the times of Shakespeare and Ben Johnsvn, abound in allusions to the best growths of 
that country. The tribute paid by Falstaff to Sack is familiar to every reader of the great 
poet; and Sherry, which is but a time-honored English corruption of Xeres. : 

Spain has long enjoyed a high reputation among the wine-producing countries of Europe. 
Its ranges of mountains and hills, which pervade it in all directions, present every variety 
of soil and climate suitable to the culture of the vine. Wherever good husbandry prevails 
the vintages take a high rank, and are distinguished, as Henderson remarks, for strength, 
durability, high flavor, and aroma. But these natural advantages are frequently thrown 
away, and the result is that an inferior wine is often produced, owing to mismanagement 
rather than to any defect in the soil or climate. The red wines are often spoiled in fermenta- 
tion, and become dull and heavy. Spain produces no wine of this class equal to the best 
growths of France. It is said, however, that in the preparation of dry white wines and cer- 
tain species of sweet wines the Spaniards are nearly unrivalled. They prefer such as are rich 
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and sweet, and hence they prefer the products of Malaga, Alicant, and Fuencaral to those 
ef Xcres, which take a far higher rank among foreigners. When Henderson wrote, forty 
years ago, although wine was produced in the greatest abundance, so rude was the state of 
society that bottles and casks were rarely to be met with, and throughout the greater part 
of Spain skins were used by the peasantry to store their wines. These skins were smeared 
with pitch, from which the wine contracted a disagrecable taste, called olor de bota. It was 
only in the monasteries and commercial towns that subterraneous wine-cellars were known. 
Some improvement has taken place since the period here spoken of. But the peasantry 
in the more ignorant and secluded districts show inveterate attachment to ancient customs, 
and even to the present day use the skins of animals to store their wines. 

««'The mountains around Granada,”’ observes Jacob, a traveller in the South of Spain in 
the year 1809, ‘‘are well calculated for vines, but so little attention is paid to the cultiva- 
tion of them that the wine produced is very bad. At the posada where we reside there is 
only one kind of inferior-sweet wine, which is not drinkable; but we had the best proof 
that good wine is made here in some which a gentleman sent us from his cellar. It was 
equal to any Burgundy I have ever tasted, and of the same color, without any flavor of the 
skin. In fact, he had sent bottles to a vineyard, about three leagues distant, celebrated for 
its excellent wine, in order to have it free from the taste which all the wines here acquire 
from being brought from the vineyards in sheepskins with tarred seams. It is rather a 
curious fact that in a country where cork trees abound the trifling operation of cutting them 
is so ill done, that to have his wine in good order, this gentleman thought it necessary to 
send to Malaga for English corks as well as English bottles.”’ 

This was the picture of Granada fifty years ago. But the recent account of Redding 
conveys an idea of ,great improvement. ‘‘It is in the beautiful provinces of Granada and 
Andalusia,’’*says he, ‘‘that the wines most valued by foreigners are made, and the favorite 
species of grape is the Pedro Ximenes. This species enters into all the wines of the country 
in the present day. When used alone and kept to be old, it makes a choice and valuable 
sweet wine. The mountains round Malaga are clothed to the summits with vines, one-half 
of the plants being of the foregoing species. A great number of presses are continually 
kept at work during the vintage in that and the bordering districts. No labor is spared on 
the vineyards. Here the benefits of commerce, in spite of all obstacles, have forced their 
way, and the wine is made in a far better manner than where this active principle of im- 
provement is not felt. The most celebrated wines of this Province are white. There isa 
wine here flavored with cherries, called the Guindas, the Spanish for cherries. As well as 
the preceding class, this is consumed at home.’’ 

Sinilar improvements have taken place in the management-of the Xeres vintages. This 
famous wine district is in Andalusia, near Cadiz. Many of the vineyards have for a long 
while been in the hands of the French and English, and their superior cultivation has been 
attributed to this circumstance. But similar improvements in wine-making have taken 
place all over Spain, and are fairly attributable to the progress of civilization and the melio- 
ration of governmental administration. 

English writers give the amount of Spanish wine imported into that country for a series 
of years, and our own official documents show the amount imported into this, but of 
the whole quantity produced we have only vague and loose statements. Henderson fur- 
nishes tables of the wine imported into Great Britain from Portugal, Spain, France, and 
Germany from the year 1696 to the date of his publication, 1822. During this long period 
great fluctuations and changes in the commercial policy of the British government have 
taken place, but for the most part it steadily encouraged the consumption of the wine of 
Portugal, and discouraged that of other countries, especially France. This policy dates, in 
fact, from the year 1703, when the Methuen treaty with Portugal was formed, prior to which 
date more than half the wine consumed in England came from Spain. Thus in the year 
1700 the importation of wine amounted to 23,502 tuns, of four hogsheads each, and of this 
aggregate 13,649 tuns came from Spain. During the same year 7,757 tuns were imported 
from Portugal, and the remainder from the Rhine and from France. Three years later the 
Spanish column falls behind that of Portugal, and thus remains to the end of the period, 
with the exception of one or two years. For more than a century and a half the English 
people have drunk little else than Portuguese wines, while those of Spain haye stood next 
in favor. But the recent commercial treaty with France will probably at no distant day 
work a revolution in the habits and tastes of Englishmen by withdrawing the monopoly 
heretofore enjoyed by Portugal. 

The Spanish importations into England have been on the increase for some years, but 
they had not up to 1849 risen to the figure stated above for the year 1700. At the latest 
of these dates the importation was 2,448,107. 

It is stated that Holland and the North of Europe have in some seasons imported 40,000 
hogsheads of Spanish wines, or 2,520,000 gallons. It is said that before Spain lost her 
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American colonies she sometimes exported to them and to foreign countries 350,000 pipes, 
or 44,100,000 gallons. 

La Mancha produces the celebrated wine called Val de Penos, or Manzanares, which is red 
and of strong body. It is said that the vineyards which produce this wine belong, for the 
most part, to Don Carlos, the brother of Ferdinand VII, and to the Marquis of Santa Cruz. 
These wines sell for about twenty to twenty-five cents per gallon at the town of Val de 
Penos. All the inhabitants of the district are said to be engaged in cultivating the vine. 

The wine districts of Catalonia are highly cultivated ; and it is said that even the highest 
cliffs which are accessible are planted with a great variety of vines. Here, as in portions 
of La Mancha, the Spanish passion for vine culture causes them to neglect almost everything 
else. The wines produced in this province are not highly esteemed, owing to the careless- 
ness with which they are made. At Figueras, however, the vine is cultivated with care, and 
the wine made is used in giving body to lighter wines. 

Valencia produces a strong red wine, which is exported to France for mixing with light 
wines. It is called Beni Carlos, from the place at which it is made. Much brandy was 
formerly made of the strong wines of this province for shipment to this country. The vine 
district about Alicant is irrigated on a grand scale by damming up a valley by an embank- 
ment two hundred feet high and forty feet thick. This reservoir supplies water to the vine- 
yards during the entire year. Another such reservoir is formed in the same vicinity by a 
dam sixty feet in height. The necessity of these artificial means of irtigation renders wine- 
making in this province very expensive. 

Aragon is not famous for its wines. The kind called Campo de Carinena is said to be 
the best. But the wines of the Northern and interior provinces are not celebrated, though 
many of them are good. : ; 

It is the wines of Granada and Andalusia, as already remarked, that are most celebrated. 
“The mountain wines of Malaga,” says Redding, ‘‘ have long been well known out of 
Spain. The vines cover the hills from the valley depths; the little habitations of the 
dressers peep out romantically on the declivities from among them. Wines, dry, sweet, and 
luscious, are made in the districts around the city. 'There are also several kinds of dry 
wine. The Malaga, usually so called, is sometimes mingled with a proportion of wine 
burned a little in the boiling, imparting a peculiar taste. The reason of this is that they 
are not so careful at Malaga in making the arropé for mingling as they are at San Lucar de 
Barrameda, and, in consequence, the wine gets a singed flavor. It is a powerful wine, in 
high repute. This wine is from a white grape, and contains a very large proportion of 
alcohol. The mountain wines are pressed from the grape somewhat riper than for the preced- 
ing kind. The ‘ lagrimas,’ whichis made from the droppings of very ripe grapes, commonly 
called virgin juice, is a very luscious wine from the large white Muscatel grape ; of course it 
undergoes no pressure. ‘There is here the Pedro Ximenes, a wine named from the grape so 
common in most parts of Spain, of excellent quality. The dry wines are pressed from fruit 
not so mature in ripeness as the sweet. At Malaga, too, there is a white wine produced, of 
a coarse character, but strong; very like bad or inferior Sherry.’’ This wine is exported to 
England and America, and sold as sherry. 

The vineyards in the vicinity of Malaga produce seven to ten million gallons of wine 
annually, four-fifths of which are exported, chiefly to this country. The prices vary from 
twelve and a half to near seventy cents per gallon. ‘The fruitfulness of this district is said 
to be wonderful. 

“The Sherry wine,’’ says Redding, ‘‘ which some will contend was the ‘Sack’ of our fore- 
fathers, but which was, no doubt, a general name to designate the wine of Keres, Teneriffe, 
and others of a similar character, belonging principally to Spain, is made in Andalusia, near 
Cadiz, on the west coast, between the rivers Guadalquiver and Guadalete. The district 
included in the Province of Cadiz is of a triangular form, having on the Northern angle the 
town of St. Lucar de Barrameda; on the Southern angle the Puerto de Santa Maria; and 
the Eastern point formed by the town of Xeres de la Frontera, from which the wine takes 
its name, the English-having first changed Xeres into Sherres, and finally into Sherry. 
This triangle encloses a space measuring about twelve miles on each side. The vineyards 
which produce wine for the English market cover e’zhty thousand acres. Upward of four 
hundred thousand pipes are made of all kinds, including those which are exported and such 
as are consumed in the district.” The vineyards are principally on the hill-sides, and the 
soil is chalky and gravelly. 

The famous wine called Manzanilla is also produced in this district. It is said to be per- 
fect of its kind, and to admit of no admixture of other kinds without deterioration. It 
improves with age beyond all other kinds. 

The wines of Spain are rapidly becoming appreciated in value in the markets of the 
world, and the exportation to Hagland especially is increasing. ' 

The islands of Majorca and Minorca, dependencies of Spain, produce the vine very freely, 
but the wine is made in a careless manner, and is not highly valued. 
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The Canaries produce annually about five million gallons of wine, of which two millions 
are exported, and the remainder distilled, or consumed at home. Teneriffe produces the 
great bulk of these wines, as well as the best in quality, The vine is said to have been 
introduced into these islands in the reign of Charles V, being brought from the Rhine. 

Redding mentions fifty-three Spanish wines, the principal of which are described above. 


PORTUGAL—MADEIRA. 


It was the good fortune of Portugal to supply Great Britain with three-fourths of the 
wine consumed in that kingdom for more than a hundred years, commencing with the year 
1703. In December of that year a treaty (known as the Methuen treaty) was entered into 
between the two kingdoms, by which her Majesty Queen Anne covenanted to admit the 
wines of Portugal into Great Britain, ‘‘so that at no time, whether there shall be peace or 
war between the kingdoms of Great Britain and France, anything more shall be demanded 
for these wines, by the name of customs or duty, or whatsoever other title, directly or 
indirectly, whether they shall be imported into Great Britain in pipes, or hogsheads, or 
other casks, than what shall be demanded from the like quantity or measure of French 
wine, deducting or abating a third part of the custom or duty.’”’ This advantage was given 
to the wine of Portugal on condition that that country should admit the woollen manufactures 
of England on very favorable terms. This monopoly of the English market was immediately 
visible in the reduced exports of Spain, Germany and other wine-producing countries, while 
those of Portugal, already considerable, soon rose from one-third part to two-thirds of the 
whole British importation. In 1697 Great Britain imported 13,086 tuns of wine, of which 
Portugal supplied 4,774 tuns. In 1701, of 21,443 tuns of British imports, Portugal fur- 
nished 7,408 tuns. From this period to 1741 Portugal furnished considerably more than 
half the wine consumed in Great Britain, and thenceforward to the end of the century more 
than two-thirds. The greatest quantity of Portuguese wine ever imported into Great Britain 
in-one year was 28,669 tuns, in 1801, when the total importation was 38,893 tuns. In 1809, 
when the British importation of wines from all countries amounted to 49,762 tuns, the 
largest ever made up to 1849, when the tables cease, Portugal contributed 20,758, Spain 
10,959, and France 13,105 tuns. 

The most famous wine of Portugal takes its name from the city of Oporto, near which 
it is produced, and is styled Port. It is never imported in a pure state; but ata very 
early period the practice was introduced of mixing a large proportion of brandy with it, 
in order to please the tastes of the English people. According to Mr. Brande, who ap- 
plied chemical tests to various wines, Port contains 22.96 parts of alcohol in 100 of wine. 
Most French wines, it will be remembered, are not above 13 in 100, and the German are 
below 10 in 100. The strength of wines in general is greater in the warm latitudes, but 
the English consumers of the article are not satisfied with the natural infusion of alcohol. 
It is said that the genuine Port is rarely seen out of Portugal, and that it is an admirable 
wine when free from foreign ingredients. 

During the first half of the last century the adulterations of Port wine had become so 
gross and universal that the merchants of Oporto, in conjunction with certain large pro- 
prietors of vineyards, seized the occasion to secure from government a joint stock charter to 
themselves under the name of the Opto Wine Company. This company had very exten- 
sive powers granted to it for the regulation of the cultivation of the grape and the manu- 
facture and sale of wine, which it made no scruple to use for the benefit of the parties im- 
mediately interested. It was instituted for the purpose of reforming abuses, but itself soon 
became a great abuse, and tended to retard the production and sale of wine. 

It is said that twenty-four gallons of brandy are mixed with a pipe, or one hundred and 
twenty-six gallons of Port wine, besides elder-berries to give it color. This compound is 
sent to England and to the United States, where it receives a further adulteration. 

The district of the Douro, which is under the supervision of the Oporto company, pro- 
duces about six thousand pipes of wine of the first quality annually. About as much more 
is made up by mixing or compounding, and about eighteen thousand of the second quality. 
The third quality is not legally exportable. : 

Portugal produces the vine in nearly every part of it, but it is only in the district of the 
Douro that the celebrated wines of the country are made. The vines are trimmed low. 
This district is upon the banks of the river of that name, above the city of Oporto. It is 
called the Cima, or higher Douro. The largest vintage of this district was in 1804, when 
the product amounted to 77,000 pipes. 

The province of Beira produces good wine. The vines are of the high growth. It pro-* 
duced formerly a white Port, which was preferred to the red; but the monopolists are ac- 
cused of suppressing it on that very account. Portuguese wines were known in England as 


long ago as the year 1600; and Shakespeare alludes to the species called charnice in his 
Henry VI. 
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It is stated in the volume of ‘Commercial Relations,” already quoted, that the wine 
product of Portugal in 1851 was 787,809 pipes, or 99,263,934 gallons. The export of wine, 
brandy, &c., in 1853, was 55,8138 pipes, or 7,032,438 gallons. 

The island of Madeira is a colony of Portugal, and far excels the mother country in the 


quality, if not the quantity, of its wines. It was discovered in 1419 by the Portuguese, ° 


and colonized two years later. It is probable that the vine was introduced cotemporane- 
ously with the first settlements. Wines were exported from the island prior to 1460. Its 
hills are high and picturesque, and covered with vines. There are several varictics of 
grapes. The Malvasia, or Malméey, believed to have been the first introduced, is said to 
have been brought from Candia, but more probably from Portugal. Single clusters of 
grapes in this island have been known to weigh twenty pounds. The Jesuits formerly 
owned nearly all the Malvasia vines, which were embraced in one extensive vineyard. It 
is said that Madeira wine was extensively exported to North America and the West Indies 
more than a century and a half ago. Many varieties of grapes grow in Madcira. 

The island produces from twenty to thirty thousand pipes of wine annually, of which a 
very small portion is considered first quality. Madeira wine has to be retained for many 
years to arrive at perfection, or it must be sent on a long sea voyage to warm latitudes. In 
twenty years it attains to perfection, but none has ever been known to deteriorate by age. 

The Azores produce, according to Redding, about five thousand pipes of wine, which is 
inferior to the wines of Madeira. It has been known to Europe for more than two cen- 
turies. 


GERMANY AND HUNGARY. 


It is probable that the vine was introduced into Germany by its Roman conquerors. 
Tacitus declares that in his age the vine was unknown in that country; but in the fourth 
century of the Christian era Ausonius, a poet of Bordeaux in France, describes the banks 
of the Moselle as richly mantled with vines, and states that its produce reminded him of 
the wines of his native country by its delicate perfume. It is believed that the vine was 
not cultivated upon the Rhine until the reign of Charlemagne, in the eighth century. Such 
has been the melioration of the climate in Germany, in consequence of agricultural im- 
provements, that the vine is now cultivated as high as the fifty-second degree of latitude. 
But the grape in high latitudes lacks the saccharine juice essential to make rich or strong 
wines. The best German wines, however, are produced above the latitude assigned to the 
vine in France. 

The vine prefers high ground, and consequently the famous wines of the Rhine are made 
near Mentz. The hills along the banks of this noble stream are covered with vineyards, 
which give employment and support to a large population. The Rhine wines are among 
the most celebrated and valuable in the world. The district in which these rare products 
are grown, called the Rhinegau, is very small, being only about fifteen miles in length by 
four in width, on the right bank of the river, from Wallauf, a little below Mentz, to Rudes- 
heim. Hochheim, on the Main, is considered one of the best Rhine wines. 

The Johannisberger, according to Henderson, is considered the best of the Rhinegau 
wines. It is grown on the south side of a hill of that namie, a little below Mentg, in the 
district above described. It has a fine flavor and arom, with almost entire freedom from 
acidity. The vineyard is said to have been planted by the monks of the Abbey of Johan- 
nisberg near the close of the eleventh century. The bishop of Fulda formerly owned the 
best exposures and kept the wine for his own cellars. The Prince of Orange afterward 
came into possession of these vineyards upon the secularization of the ecclesiastical estates ; 
and still later they were transferred to Prince Metternich. ‘‘ Next to Johannisberger,”’ 
says Henderson, ‘‘may be ranked the produce of the Steinberg vineyard, which belonged 
to the suppressed monastery of Eberbach, and is now the property of the Grand Duke of 
Nassau.’’ Only about three hundred hogsheads of this wine is produced. It has a sweet 
and delicate flavor. The Rudesheimer, which grows on a hill opposite Bingen, is nearly or 
quite equal to the Steinberg wine. The vineyards of Grafenberg, Markbrunn, and Geisen- 
heim, are distinguished for their excellence. The above-described wines are all white. 
The red wines wf this famous district are not distinguished. 

In recent years the Hochheimer is said to take rank of the Johannisherger, and the latter 
has found a rival in the growths of Steinberg. All these wines have sold at fabulous prices 
on account of their age or scarcity. It is said that the best vintages were those of 1748, 
1766, 1779, 1783, 1800, 1802, 1811, 1822 and 1834. The Steinwein of 1748 brought 
seventy pounds per ohm, of thirty-six imperial gallons, in 1832. on 

Wines are produced in various parts of Germany, but the above are the principal. 

According to-Homan’s Cyclopedia of Commerce, 692,737 acres of land in Germany are 
devoted to the cultivation of the vine, of which 415,732 are in Austria. The next largest 
wine-growing country in Germany is Bavaria, which has 79,487 acres in cultivation. The 
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districts on the Rhine, the Neckar, and the lower Maine produce the best wines. The quan- 
tity made is said to be about 3,000,000 of eimers. This statement, however, must refer to 
some particular district, as it would amount to only about 45,000,000 gallons, which is only 
a twentieth of the production of Krance., The English and American authorities furnish no 
” reliable statistics of German wines. ; 

Switzerland produces wine for home consumption only. The best wine of the country is 

made in the Grissons, and is called Chiavenna. ‘The canton of Vaud produces the largest 
uantity. . 

y It ae already been remarked that the wines of high latitudes have less alcohol than those 

further South. The same difference is observable between the products of different altitudes 

in the 'same latitude. 

The Hungarians claim to have had a knowledge of the vine and of wine-making as long 
ago as the third century. Nothing certain, however, is known on the subject. The annual 
product of the country is estimated at 180,000,000 gallons. The most celebrated wine is 
the Tokay, called the king of wines, which takes its name from a town of that name. The 
other principal wines are those of Ofen, Pesth, Syrmia, Groswardien, Eslon, and Warwitz. 
The Tokay has been celebrated for two centuries. The Hungarians have an annual fair of 
wines at Pesth, and the government gives great encouragement to their production. Never- 
theless the culture is conducted in a slovenly manner. It is said that there are sixty 
varieties of the grape in this country. 

The Tokay wine resembles the ancient wines in thickness and consistency. The proverb 
reads: ‘‘Spain for strength, France for delicacy, Italy for sweetness, and Hungary for 
thickness.’’ The best of this wine sells in Vienna for about five dollars the bottle. 

Austria Proper produces some’ good wines, although none of them are celebrated. A 
German writer estimates the entire wine product of the Austrian empire at 330,000,000 
gallons. Others suppose that the product is nearly twice this amount, and say that 
60,002,000 gallons are exported. 'The.Archduchy of Austria is said to produce 36,000,000; 
Moravia, 6,500,000; and Bohemia 400,000 gallons. Wine is also made in the other 
provinces of the Austrian empire, some of which is very good. 

The importation of wine to England from Germany has hitherto been small. Recent 
legislation may bring about a greater consumption of wines in that country. 

The following lists embrace the principal wines, ancient and modern, of which any ac- 
one are accessible to us, together with the country and province in which they are pro- 

uced : 


ANCIENT WINES. 


NAMES. LOCALITIES, ETC. 
Abates=... 422 22s eS eee ee Cilicia, Asia Minor. 
Avigleukes Seaceeses coat ence cae sees Greek. 
Albanum A222) ssc cece ee eee cee eee Roman. 
Anthosmias ses Oe cee nore ee Greek 
Antylla:- Pesaran eee nee eee Egyptian. 
ATPibIS. - oo Dee ee wane ore. een Greek. 
ATIUSIan OS 2nce woen cae tae eee eae Ue 
Avsynium 2 25222 ec anetes oe oe ee Galicia, Asia Minor. 
MUVOKTAtON . Sin nc aces ae ee Greek. 
DUM y Nana... see eee ee eee ee eS ee Asia Minor, 
By OlOSmea Ss = onc ae Seat ee eee Phoenician. 
Calenmmyses |... so .ces eee eee eee Roman. 
Careuumygees 2... cc Soe eee eee ae 
Caulinumiene soso cock Ea ees end ve 
Cecubaneemeess)---- oss cc eee ee ee we 
Chalybon, (Kalibonian) -..... -.....2.---- Damascus. 
Chian wenn cee n enn enone eee eee ee Greek Island. 
Circumcisinumperea: <=... <2 eee Roman, inferior. 
Clazomenianenemmreana.s% - =... see een Greek Island. 
Cnidos) 222. olen eee. eos coke eee BS “6 
Corinthiin esos enone eco oo son ee Greek. 
CoreyTa ee senate sees een cc ee Greek Island. 
CoUM bce ee rec eee eee ae Greek. 


Crete. SUS eee eee Dusices a --.-| Greek Island. 
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ANCIENT WINES—Continued. 


NAMES. LOCALITIES, ETC. 


OPEUS tec ote a ae an wok oe ae eee Greek Island. 
Meticnin es seen oe ae ee ae ee Greek, inferior. 
I OULOTIOS coe ae Sea oe nee tee ee Asia Minor, inferior, 
[Binsemaen See ene neces ae ee ee Greek. 

DOA LITER ree See ee oe oy eC eS Roman 
SSMATUSE oe eee meee ae ee eee Greek 

IBADIGH cae eee wees ein ee Bs Se Roman. 

HEeSHOSEN= eecieee ane oe ac. aan Seo. Greek Island. 
PU Catan. een at ancien ce ncece atone ee 22 OG Oe 

MOLee tee nae ee loree ee amanase Cnemce ee Asia Minor, inferior. 
Meinentini nine s octane sce Ge miawae tesco cae. Sicilian. 
IMANCOUCUMYe eniacee ast smes cae aiwacacsed Egyptian. 
Waroneanise a. 26 sean ae mace wees oecades Greek. 
Marseilles: (Massilia)= =< o-2< a-si--see0-< Gallic. 
MecKUGAN css cjacos someone lo wocmeacels Thrace. 

Merapin neeen anaes Sama csee eas Boa Egyptian. 
(NarbGnnGeewa. tees sca e tas eae oe neon Gallic. 

INARGSe Noes oa ae ane wanes @ oe eer eee Tonian Island. 
INOMICHLAIMOS oc pee a ateein cs a. s bccn ewer Roman. 

OWS OpNOLol. bs sos on is pretties eta et Greek. 
Omphacites™ esas case anes soe 52 sent Greek Islands. 
OpeGeAniNIN Srapece cos cocccsesces sce ssc] = Asia Minor, inferior. 
PaAGsiil eee Nena a oe ccm asa apc cece as Roman, refuse. 
(eT = ee ee ee ee eee Greek Island. 
Pol eum. oo one oa coe eae one saa Syracuse. 
ROlSPHGLOl ese -a.c o- = seca n en ee Greek. 
IPraninialn. oon eee c cece sees emweeh sie mael Attica. 
Prodromos, Protropos, or Prochyma ..-.-.-.- Lesbian. 
ROCINN se 22s, kes oon gaa cae ae espa ance = Rhodes. 
IRMeeuICUIM ss nace aes aces a ae won eee Roman 
DANNY Ses! s om ose ceca weno na gwenee ie 

Biita) SSSR Se Sa cIeSe ne rCa noe Mec eoe enone: “| refuse. 
[Soja Pp pe ie ee aN Greek, Chian. 
Sciathos ..-.< ais os Sette afaik ae Sleiman Greek. 
Beybeltitesiensosso aaa locese tase caves » Galicia, Asia Minor. 
PevenwitiChA=- o-20—=-acom Soe eae con We Egyptian. 
SGinNi A Ae a eee ee Se a a Roman 

SEAN TG) SSeS Sansui te De CO neeGs HerpeEre Be 
Siraion..-=. Sete toe thee Serene & <aictee oie ae Greek, inferior. 
Spoletiiiie ae ae oslo iain oe ae oie Roman. 

Sbaban Ultwes oa oorra eco maie aa ce ania mic ic aie oe 

SULTCHUNO wecsesscntae encciecainaamasmce ce 

PACHIOUMC seamen cece meee ela cainaie Egyptian. 
aera g ON dscns mintelasiare l= == SEER Ae See AeEe Spanish. 

OP RIO TT OM) TEIN area siel se ge a ie rare ova Sicilian. 
BUMEASSLECS eo eee att eee amine mialeieraicie aimesioia's Greek. 
SPAIN arene =u ae See teers ae aie ania lnje: ‘¢ inferior. 
Mn sidlie faces aie cise eee cena ae nj aia ue 

TIPEDUMN sc ecloetae > wee sincee amia= 22 ee Asia Minor. 
TEGAN AS Sa pis Coce aaa Gober te 

MMOLE toe paca a ameee aces salen Lybia, Asia Minor, 
Viena CaN se os) a1a\s eo ielamale a eeis ees ania Roman. 

WieinCre ote een = cee ee oeaieeec mem aa: Gallic. 


Zakynthos .-0-020- ------ en-~ 02-202 =-- Greek Island. 
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MODERN WINES. 


LOCALITIES, ETC. 


NAMES. 
ALIN. we cee sa uae seaee eiscseereacen=s «ash Sicily 
Albarflotiecseeesesecesiceere teweet ecemae Majorca. 
Albano ...... Sees. Sec eer. se aeeomes Italy, Papal States, 
AICAICOl see cecwe sen Rano OOD Ecce ‘¢ ‘Tuscany. 
Alenquor\eusteccssslecas os~s\ccoc sesame - ----| Portugal. 
Alicanbiesenisaecre Stade ee eer Gewese esa ----.| Spain, Valencia. 
ATHONUIVAAO wecsles ciclo soles ele mews ateiae= S65 /\(Guerry-} 
TD OIS2 Sac lence seas vale Swe cicae apeamiee eto France, Champagne. 
APCOU ce nic\aisine cfc tan Meis ote amie eeteete ae tema. Italy, Tuscany. 
AMANO BOORAH cooeae coc smile miele 5 IRAGS es i 
Asmanshauser sic cc, cc teteiena sec ee eaters Germany. 
ANVCNAY Jcccwereaonesmacnteckne caebiate eaieass France, Champagne. 
AVISG:.Js00)seaeseunesectecesieuacesnaencaes Ke re 
AURXERTO Wo waclene Jugews velseae tee ceeite own “Burgundy. 
IA lee ae eteanaie caieeeaiente steers picsogteausrenee ‘« Champagne. 
Bacchatachieasmlsscmesitele as = aeniasee sea Germany. 
Bapnols.eecetecee sosein ace telancisisaa ee .----| France, Roussillon. 
Barcelona ....- wieeesioeeee SOLES Seine oraea Spain. 
Barsac’ ss ccwe eee Seseeeoselascoaeses Someoee France, Bordelais. 
Barra-a-Barltacuweslcsectaeccalececcolmssalecee Portugal. 
Bassons oesteysasse pisses aaa Soe aes ee France, Languedoc. 
Bastard ...:... SRO RDUO DE OCHO Sa85 Bano cabso8 (Mixed Wine.) 
BaUNG: Jocsccnctnwetsioses coeeschiaaeeteeene France, Dauphiny. 
Beauicaine=. Sere cel cours ccenmeoscee caeeeeee «Languedoc. 
Beales". sc cccmsecis coc susmtescemceete ate ‘¢ Bordelais. 
[BEER DG O66oG GGUS bt Obod codeassedces case ‘¢ Burgundy. 
Benegal Cm vomsale secre aleieee eee area Majorca. 
BEMICATLO Moen sincstesc.c aeictoe cots tciee mere Spain, Valencia. 


Berreracmes cose wise scale tees iemsiceesmiosee 
Blayiches=sere eet SOE GO SHOSADNOD OGG SEER Ieee 5 


Bourg 
Bouzy 
Branné-MOuton. cteccc es scseee take at eee ee 
Braunenberg 
Bucellas te cscweectaners wevises sees ener 


wee cece wee e Coe ee eee we tee ees oe ee eee 


Canary sass siecemsnee eevee ssa seeieneee 


Canon’... --.. seieieiae enemies siciectere ee ema eset 
Camte=perdrix ... ccs cuemeecet cle ose eeeer 
WapricOhecec. ca6 = eocelecusleseeut meteretetne 
Canbonumicux es. ccc co cememeee cere 
OarCaViCUlOSterems. ccccue cocci aCe oreee 
Caninedapreeemes\=0-cse-< once eee cet ene 
CarmignamOkeenin'.o.~0ssclssceesenees Sotees 
CALE) (VAN COME) Reet -0-- ccs lsreee ee eeeeeee 
Cazouls)seece aes Siswin.s va/Swaicaelaeereaninee 
Cephal oniateemerrermnie> se oss oie sere ==atene 
Cerons }.ccscemere Beene leew sus salse Coemtenee 
Chablis... Zscmesemteete Sieiemicie'sws scleu eee soe 
Chainettex(Closidena) emecicscs ----\-2se seen 
Chambertin) o22eseeee aleatwela SOCCER IHC 
Chambolle .Svecemacsaccame cee cece ceoseces 


France, Guienne. 
ES Rhone. 
cs Languedoc. 
(Mixed Wine.) 
France, Guienne. 
Germany. 
France, Burgundy. 
ee Bordelais. 
se Champagne. 
ve Bordelais. 
Hungary. 
Portugal. 
France, Guienne. 
Italy. 
Canary. 


Candia, Mediterranean. 


France, Guienne. 

3% Languedoc. 
Capri, or Cyprus. 
France, Bordelais. 
Portugal. 

Spain, Catalonia. 
Italy, Tuscany. 


France, Languedoc. 
Modern Greek Island. 
France, Bordelais. 


a Champagne. 
* Burgundy. 

be oe 

be oe 
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MODERN WINES—Continued. 


ee eee 


NAMES. LOCALITIES, ETC. 
Chameryncacnjeccsos scuccricantex eenuiamacss France, Champagne. 
@haanpacnhe. white a2. caseee ce ee re oe ron. se oe 

se rosé IS a ARTS co harciatniaite oe 6c 
a3 red 5 ae ones ee ee ae “6 “e 
Gharmesi(1G3) secs ciscas coees oe occ ees Sanco iD Burgundy. 
BAINCCOVES © oe cucmet acces wade tena com et. Portugal. 
Chateau-Chalons.........ssc<- Seeeceeetees France, Franche Compte, 
rie Grilles s< sccasems coecs ests Seeee oe Dauphiny. 

Sts MAT ORUXe co costseeceneece ls ceeces us Guienne. 
Chateaunedimccessecccs coe oct ee chee a Dauphiny. 
Ghenasi.asecceasecs see tes sesso ooo ae a Burgundy. 
Chianti ccecor mete cceneen eee tecetoo cet eae Italy. 

CHIGNY Saslene aan cosaeeeons Seee ress ences France, Champagne. 
Chuzclanwer soc ccswosaccas wawacucnuctece sc US Languedoc. 
CrindsGuUnell oo ence cee eo coerie mace ontics Spain, La Mancha. 
Gisirgetec ccs coset eine a eee anon nee. France, Guienne. 
Claityapewa chance cscceeseneres cas cee eotinas (Mixed Wine.) 
Claret ae a aeacnensacucecwenseecorocctesnf Lrance.- Gulenne. 
ClOSGhia cetas cancanivocccsieree es os lceneees oe Champagne. 
LOGS SI Se i Portugal. 
@olliouremceeses cocucce eee scice once Roce ce. France. Roussilion: 
ColamibanOres~ seo scrcneceeacces cocoetes Italy, Tuscany. 
COMPOReN Ree so cledcacecerccescies comets France, Burgundy. 
Commendatiavess. see casceo cect sess cases Cyprus. 

CORMICH Heres se ons eboccees ciccee cose wets France, Dauphiny. 
COUStAMLIenco ers cece lsee rat uctine «ddscces Cape of Good Hope. 
@OFhee a cw ececceccicous sotteersotesocece. Tonian Islands. 
WOMEN tee tce cascau scocerubcecse ses entice aaa Languedoe, 
WOON E code soc cosa scwan cee cn coon eeeee Burgundy. 
COSPCLON - oe etesecer sacs cneeecees ose oses “ Roussillon. 
CRteERDUIG OEE oties co no Sn cetrere een. ot Dauphiny. 
Chica pntilOnsowaccens cosecsccathectseeons ue Languedoe. 
WOtnAke poetic senisece cciccccmeetoe otemere Turkey, Moldavia. 
Ounce (C1Os) moasisse eos awe rraeae eoniese ees France, Guienne. 
Cramant ..<<2 By eg eee oe ae ee as Champagne. 
Cree ee a eee cota e oes 66 Dauphiny. 
WGInICLERtee eens oc ec cme asco eee cesar. us Champagne. 
GypMistzcs cece teens ccesteertioctcmes ctiecce Cyprus. : 

Wie pe anetiote saccanccosscmeeteras wales <a. France, Dauphiny. 
WIZ V eee cae cen coneire ete teaee ence ak etre " s Champagne. 
DulAMOLNe ee eee eee eee ee. de Bordelais. 
TENG (SLSR eat eo a a Se yee te a es Champagne. 
PreMiaygresn ss oasceteepatesces caeses cose oe ss 
PrlaUeccsccsccccc scesieetacrce oss ern ene Hungary. 

HlOTENCC ones ces aeece cence sete cee ceaewe Italy, Tuscany. 
raneconiavecces sceel ee acss ectninge tee enee Germany. 

MER IUAC met see tec heme oe neces canciones France, Languedoc. 
PiCnCAlAle a ctewodecte te ome Lacctoone. Spain, New Castile. 
Pires cove een eo seve rene: ween eae France, Burgundy. 
oor 010 CRE PS: poe ae “ Dauphiny. 
CATACH Ae a ere ce ee a? cc aces Spain, Arragon. 
Grampa ewes dddeleabclescpecleeviaecacies)s sie Greece. 

GeneVEICLE (18) <2 coc cnninen veweeccees erence France, Burgundy. 
Geervantintee saiccen cnean senece eacieee sacase HS Dauphiny. 
Gorcel(Cl0s)icesscccs nconaoecacioncesei0 yess Ob Bordelais. 
COTIECIOMOMSP eet oc se wsleacsoalene ccslesersiae ee Burgundy. 
Gtageneesse ss. Sec on ee nclcaewme ca kecin Moselle. 


Graten beret cecdelscss acct soncinnculenpelnams | Germany, Rhine. 
France, Bordelais. 


GTAVCH deweeslanuscaun coss’paaa anes seswinc=s 


‘ 
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MODERN WINES—Continued. 


ne 


NAMES. 


ee Se 


GrGCO! ; owicae te weeletere se ialntiete etm i oie ea orp 


Grefiielix: eae eee eee ce re terdibatecces =. 
Grenache Coes esaane 8S Se CROCE Ee 
Grenoulllesitenetsesn ce ccice ce esse o<soealenein 
Griséesh eet acs coo c sodas enna wee seem 


Haut Walence:coeec + thus «nec’sicisieinm salsa eer 
FAUGVAOLS 2. = ais ace cose ae eapieenins taiemeans 
OMMITACS oe a esicicels oman can wisele ates eae 
ENP POCKAS x= stewie elaneiwie's OOM a Ror one CoS 
IHochheim. ceases meoceldstee cee seals sericea 


PSslecofMll'ranes 2 ccnensaioesaieees ener eeereee 


LOCALITIES, ETC. 


Italy, Naples. 
France, Dauphiny. 
ae “e 


ce Burgundy. 


“ee 

Spain. 

France, Bordelais. 
“ec “e 


se Champagne. 

ue Dauphiny. 
(Mixed Wine.) 
Germany, Rhine. 
France, Isle of France. 


spain cote eis ae ena ete to lerefomelebeenre eiee ses Persia. 

Pthacay a viecctesitewaess okie de ates aay anes Greek Island. 
Johannishereer -cnes csew can sieeeelsecisaes ae Germany, Rhine. 
KRISTA OSC icctactec acct me/ckalsisieiao aaisine minnie Candia. 

DacHmaveoccs cece seca suamie cae ceeei see Italy, Naples. 
JLatitie®: Soecc acme me tawce chawmassecnine nese France, Bordelais. 
Lacrimia dey Malaga ss -s—scetelecinmeenaee Spain. 

LAM CGCOIRS koe seins e Swe Sueclewemetececeeee Portugal. 
LanartOrscnuataaecee se ee ee co niaeeetr one ee France, Dauphiny- 
Langonl, oo catcseacecmeae meee na teenies saat ch Gascony. 
TarOS@ ano ne cle. ce sae eater miviesereetanecs Se Bordelais. 
Jha; WRorte) 32.2 conco nc oe cen cence eee Spain. 

WA OUR OS. oc ec ale acre wee asec eee eee France, Bordelais. 
Caubenhbetm 5. oo. « tecasesecouibeimecesainene Germany, Rhine. 
BAUMACI Osa cicebicic cea cozremeonGene eaaenses Portugal. 

DOiStCny. sa ocwie cs soe ceases cee meee erates Germany, Bavaria. 
Useinesitilien ns csitc casas Goa nese ceiees eee France, Champagne. 
Ceovillemmer acer acme RAS One ess Hass we Bordelais. 
IEDC pee cehwme wee ce we tinseimecies sincerest Spain, Seville. 
Leshbosteckecneee Seis aatowa si see cle aiaiae wae Greek Island. 
iebirarrenmall (tein cmerwiete alana) scictsl omicie aces Germany. 

LO}RG Sede males hae cee oe ios nate ae etias France. 

LISS 2 nvjoed SeateeerseeuSe ccaisee biomes Bese Greece. 

LishOn ... waco cee sees een eee eases Portugal. 

LUGS anscniceoeriecelioee ea aeoe eater France, Champagne. 
iLinel >See eee nenec aee eines aoe eee a Languedoc. 
Maccabec =... 35% densest ee coe eee France, Roussillon. 
Macedonia 22. seceee none een e eee Greece. 

MSO Jaco) cosa atone eee eee ee Ree France, Burgundy. 
Mid. oo aeons ecco see ee Se ae Bi oye ae Hungary. 

MAG GITG . Wc aaac co cleme eee Cae ae Madeira. 

MGA Yoo ae, newest sien hie Cole een ees --| France, Champagne, 
MAAC A. ota nwo ae ent Oe ae eee ee Spain. 

DMGTIS CY) a ao ewe bacco niche on ee Mediterranean. 

MER LCS oeinicin cme cous ee see ee eee France, Seine. 
INIARZANATOS ca <0 was cc 2 cae ei ee eee eee Spain, La Mancha. 
MARAT GRAM = = «= cn aice tee ee ee cee France, Languedoc. 
Mar eile «2s. ocean tome Re Oe us Champagne. 
Mariciniinitenens.2.0-cs6s coeemmene eee ee Germany, Rhine. 
Marmes(Ringetende)....-... ..- anne eee ences France, Champagne. 
Marsala eer a cn na ad moot ot Sere ae Sicily. . 
Manserll anterapermeinas-<-.2accnseee eens France, Languedoc. 
Marseilles oeememeeen as <s sos. . see eee “ 7 

Mazet (Clos) zeeeesenenle eee ae eo . 6 & 
Mazzara i268 qaeeeeeeensscce sacnaesneee Sicily, Messina. 


Méal, waccceesse © cence aen--vecee--------| France, Dauphiny. 
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NAMES. LOCALITIES, ETC. 
MTENOC se see sateen acess SaGe aware aebaaa. France, Bordelais. 
Meéneser Ausbruch ..--.------ Sees eseaac Hungary. 
Mier COURO Meson Se eeicne | see Seo anee eames = France, Dauphiny. 
Meripmacinn a= canoe wee Salas cciesicie eaicienle ‘¢ Bordelais. 
Westieote acne ess one sam oceans oe cee Greece. 
Meursault ..... SORA DoS Oe Sea ee eee France, Burgundy. 
NivTaBnep eee noe a ae Nes alee DES Ee a lg OE IR “ “ 
Minores, .s-- 5<s SE BBR ESE OR ee Se GE Su oCeCse Island of Minorca. 
MON CRON cones nee aoe ese ese cacecns ss Portugal. 
Mont Banlageer aces 2 ecereceenscece Se France, Bordelais. 
Mont Catiniscese sas sac aiemes eet orseae Italy, Papal States. 
Mont.dey Milieu o-ccee jo naar sense ouecce France, Burgundy. 
wbontehascOne. soe eoe womaciaa-nee see ceo Italy, Papal States. 
MORE pW Cia Ose een ein ein winbe cies ‘¢ Tuscany. 
RIOUGERACH Cin Jaen ate eee sso ae = Sete oe France, Burgundy. 
IMOraVlasete ences cosa ewiemeieeas< ce -----| Austria, Moravia. 
NGECA Roem eos care cece elie ematstar ta eos aeeee Greece. 
WOLey Se on) ae amin 6 SSS ae ere ee France, Burgundy. 
Miariet (C1OS iam ets etcetera oe shea etiam up ce 
IMI ORCLNG Serre oe ee eee clam ie nig ree See Germany. 
IVPOU SER ae = oe ete aoe cer note ae esicwinn cee Greece, Candia. 
LUG OAS, ogeeceesice Hose nA ee BeSSnS Foose Spain, Malaga. 
IMMSI OI eters wycee wc cncciweerdaiescaites sips France, Burgundy. 
INGE COE Ore ee in ee oie wie oie gai Simciminwiamia a esie ices ‘Spain. 
INGS2US 3 ae SS See ee oe aaa eee Greek Island. 
IY GUEST 92 a ae BER HSE aC ene Ror Se Onee Germany. 
SGU SGT Sie Se ee ge ee Ser ae ee Rhine. 
251 nits ae eet ee Se a, = ee Sma France, Burgundy. 
Cah SOUND oe = le ee OP ee Hungary. 
Gets se eens aa ee dente ae oinla ieeieta Portugal. 
OR Cie ma eco e ocmis eae esc eect pe ate annie Hungary. 
OP CREE Ste Ce ralne oclcm secs ls atapene em ousiee France, Champagne. 
Onin otess (des) mea = = = ee agian ale alai store “Burgundy. 
Onlccun oan poe so ac amonawicce saeaseen ‘«  Orleannois. 
OINAGUOL aes saiide oo sane cece cleats ea acaes Italy, Papal States. 
OHGYS  =eSek SSeS eR SASS ae eee Oe came France, Alsace. 
PARAL OCC Soe ae wise sacle wes = mini aie vin ol siminins Spain, Keres. 
Pane ate im ain ae aia eiae'm aioe oF Canary Islands. 
Pal eee. Se oo ccweaeaalscen| Mrance Guenne, 


Edie MIMENCS aa o.< ne see eseeiaa— ences ees Spain, Granada and Andalusia. 
Rete eee ee acne eaeica ses ssc deome oor ee’ senValencias 

BP Cralitvse ee <0 SSeS eaesee aut ea anaUeeee “¢ Navarre. 
Herat, (CR OO) Se eae ee Abe eee erie France, Burgundy. 
Rernmere (La, Meursault) oe ene nin ce ee 
eRRICTC! (HODMCEC) ene cinmccaen s/o <= a\anednen'e ce Me 
WCNC a eet mares crete ciniw winieis eS oeleciee ‘¢ Languedoc. 
IPIGhOM- OD SUCVAIIG sae acess cin scieine cles a= ‘* Bordelais. 
ISO SRY CompSecenoccéoc Com S Recon UE ECEeEe ‘¢ Champagne. 
iespORttees ce== Bae PORES rite Smears Germany. 

JPiiO\) .eemn SeOsoU CoE cee OTe an eae eens France, Burgundy. 
OMA Cine ote ee an ieee ste asic en mc eaoes LER EC $4 aig 
Pomcnlkioaceie seeccadsee ocbeet oepeeoemes «« Languedoc. 
TBs At eae SeiEe Rane  CSOOr Oe SEarIO nor. “Bordelais. 
Ponte-a-Moriano...--- pice. is eae a ai Italy, Lucca. 

AGE ose aac vim a se eenlol anime saieiciaial minis. Portugal. 
IPGunvaeerclacinicicsls seeieiareses Majwiewepaeciae emis France, Burgundy. 
IPLeWIiXone sec edieiniedencese Satcmeiions ciaelaaie O 66 
Preignac ..-. -n- cee cee san wowe co ncce cocces ‘¢ Bordelais. 
Prémeau (C108) .cecce encece ceecens cece ene “Burgundy. 
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PriOhy cecsieeanteeeoeee reas Ro Seete Sone wet Spain, Catalonia. 
Pupil ce canto seetece sweats tes ieee bea e == France, Jura. 
Ranciospaecetesas sla oe sccosaeces cass sexs Spain, Navarre. 
Ratchdorieemmes esses caeeceeseaceo ws ere< cae Hungary. 
Rawcoule:. 226 cepercnacclcssenuc-0s= saeens France, Dauphiny. 
Raumonticn cevees cor cass cous cccelsss=anieta ‘¢ Champagne. 
Rauvanieecaripechedicac cocina ccen ssl seelecs “¢ Bordelais. 
Reims (Montagne de)..---+------ ---------- ‘¢ Champagne. 
Rethymi0.... -ccces comcmee counisens nner sees Candia. 
Ribadawid cscelsscsce/sssescien o6 sabe =netree Spain, Galicia. 
RICKCDOULS Secieiec-cenlcneenwaececsies eres France, Burgundy. 
RULly, Socalscccestscccteuselcalisentia hose aclsve= ‘¢ Champagne. 
Miviesaltes terme ssisise sameness ts ata aa ‘¢ — Roussillon. 
Romanée Conti. ... ..ceccs scancnns onnccnee «Burgundy. 
Romanée de St. Vivant... ..cccecccmancces o a 
Romaneche saecsececiaeisase cemee eee ee ee “ 
ROMAN CY aetalee ealsiale aera ts eee ee saa terere Greece, Candia. 
ROta ese ms sleeais| es oulesl a= salweseht asians eoe--| Spain. 
Rothenbersvecesccliaestesceiasesieee sae enen ee Germany, Rhine. 
Roussilloniyes actos ere ae alas ale ainaleietetate aterersetars France, Roussillon. 
Rudesheim accesses oslaeeacetee nal aaee aaa = Germany, Rhine. 
BESS cin Saco Ondo Ond Dols Saabs Saoaraea0 Spain. 
Ry ders is SAG Se poe cute Cocos Ssedinasane France, Champagne. 
Sb DvisSoesmyesemtnas ats eet tes sate eae aa mates we Bordelais. 
Se OLOLAAUs NON bisesiseela se sete ems lenenisoe= es : 
Sta Bimillonvcccsstesescsieemeclese aise seinoem “ s&s 
Stn GenieZ mesceiosoas/caceas sScecaasss cose a Languedoc. 
SrmGeorten Coberd: On) possecwsseusies esteem be Burgundy. 
St. George d’Orgues, (Herault) .........---- ts Languedoc. 
SENG Coney eeeccescclocsowcalclccss scenes aan p tUnoaly. 
St. Jean, (Clos) 2.2... oo. can. noe mesoce cues France, Burgundy. 
SEONG eecsmekisccatvaes en cien= cise acts Italy. 
Sti Joseph swecaccccicass anise melee ciecus come France, Languedoc, 
Sumliaurensseceetcaciensine sissies iscecion es cee “ “es 
St. Nessamsiseeaewnsiceastecesiensaicess seeacs us Bordelais. 
SSL SEE NE BODO U MOE ODOC BOO L OOD HESS OSuE ge Languedoc. 
St, Dhienty,5(Clcs)esasomeseester sine selec’ ae Champagne. 
SalCeSi sec aeeee secne sce esicn cone ac ceeeesine oe Roussillon. 
San Lucar de Barrameda .... -.0— eno caceee Spain. 
Sancd: . .cecsdersccs Cneswcceeece susesaeues France, Bordelais. 
Santorini Jie cscs cna ccesmeeceeee ence s---| Greece. 
WAULEING..- scsieeemen det ee aeneeamone ears France, Bordelais. 
Savigny-sOus-Beaune:...o cece oeibeceesencese cc Burgundy. 
Scharlach bere... s cue eacstese cess eeuemens Germany, Rhine. 
Schiller...) scctecewecwececeseslece seemeene Hungary. 
NSCHHACKED ). ..cscc seseenceescueeessewenee Zs 
SClOpfracicisscs sscctaevocee mee comeectaeees Greek Island. 
NEGUIDCEnioc ws sencce cee cetmeeteeUeeoneeen Spain. 
SCiCAleemmenalcs <= .ocus cee Aree sonsseses|| Mineman, 
Setubalerweccas coe concoceccete Neigeceeaes Portugal, Estramadura. 
SYSSuel - owcews encres wees scons stecsiocoee France, Rhone. 
Sézannewececns sowcc. oncvasledsaeusicsceue ws Champagne. 
Sherry cecewemeese=\ssccas soseeeiceesaicane Spain. 
Shiraz scecwemeteites cece sens coon peak eit by Py ta A Persia. 
Sillery...eee0 ene cone sone coon cone sees ----| France, Champagne, 
SITMICN... eens cecwee enccee sasiccececawsieses Hungary. \ 
Sit@es\z)ccsc-ceumeente Sera JO8eo enacocecemnen Spain. 
DMV Ine | NEUSCACING Maem eestsenielcncnlescstenee Asia Minor. 


DOL QUCS aman nena conn nnn mens aces enna cesese| France, Rhone, 


GRAPE-CULTURE, ETC. 


MODERN WINES—Continued. 


NAMES. 


Gilet Ge oe acccce coaace eee Eelece babiactoacs 
Steinberg ...... atisisowlonsices Ges sisamowetes. 
DURDIA= concer cee cccece eubieuetincseeeee 


WD ar tw CLOS ED) Shete se eit cebincne cicelinees 
TRAV OL occ tae eeos oomencocadtoes sos eGrcs se 
FRENETAM: Sace cos acipewsiseccewlsuesimermeccdewcne 
Tenedos 
PENCTIUCL sc amae coca ceeclases-scee shee tecces 


Terrats 


1G BAA Sed one noo tbs deo BAeesocgocbe 
Tonnerre 
Woreustitmens ecieeee se awa ceccwecess eae tcess 
WorNpoeatsas seta cssccee Commons tevcas cons 
PORTED AV CUTAS cctuss aecces.cecces sewsecienas 


(M08 pee Bac BA Sees oe Sea 


wow ees cee eee ce eees see ewe owen case 


WAUOCST Ocoee ccssce cot ces sos ieleees Dou 
WatnOrmlOnl. . cc oes covocesiacvcesRecccsicocs 
Werdedtencceslscoceraacces cu tediveassctetas 
WETONS ea cnc eb acre macs ewicdtamwece esewas 
Verinay 
VernucclaxOL Vellaceocecc dias clesinndccaee 
WENOMles= -cassrcamseesastccioamn voncidacs ae 
Verzenay 
Verzy 
Villedemange 
Willenetive-en-RiOMS, 5. ccc cocceswncpes cece 
Villers-AMleranid sccscece es cenesewese woes 
NAVAN CUNUtemten olctsemta alates mo wiein emis = 42.5 mies 6 
Varig Ge. Car aSOle ee sentir aa states nc ae va'aeen 

“@ “de cotllon co. cccens's adocm accion nord 

WO GiCltC sence rv coecee sbaenclecsa cere osee 

COG tee oral erempeetice SoicsAache Seaeae arc cot 


“ de primeur...-...- oo cons cave cee non- 
ag 


wes eee eee net wee eee see eee wees woes 
ee ee 


TADS oseciladalseemnpiinc wee beeen aa ess 
US RES ((SHIGS ARS BeResciedioa 7 one BOONE od 
MELO EALIO stoiceenoemamats caaaciot acest sss 

MLROZE Ce ee aie aleweinicio siamese aelaeeic see's 

WAN OL SatlOoesccee ses ecu seeicentsscinein ees = 

Vino Tinto. .......----- ------ SoS Ad HeAeAe 


Wehlen.cc.. cs SACRE BSE SCOrdocS aitariecies 


Hungary. 


rie, FS 
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ac 
Sicily. 
Persia. 
France, Burgundy. 
‘¢ Champagne. 
Hungary. 
be 


France, Burgundy. 
“Languedoc. 

Persia. 

Greek Island. 

Canary. 

Greek Island. 

Portugal. 

France, Roussillon. 

Spain. 

Syria or Sicily. 

France, Champagne. 

Hungary. 

France, Burgundy. 
“Roussillon. 
“Burgundy. 

Portugal. 

Italy, Tuscany. 

Austria. 

Spain, La Mancha. 
France, Burgundy. 
‘cose Rnone: 
“Burgundy. 

oe be 

Italy, Tuscany. 

Canary. 

France, Rhone. 

Italy, Tuscany. 

France, Burgundy. 

‘¢ Champagne. 

be 


sc (73 


‘“« Bordelais. 

‘« — Champagne. 
(Boiled wine.) 
France, Bordelais. 

‘¢  Bhone. 

‘¢ Champagne. 


‘¢ Rhone. 
«Burgundy. 
“ce 

Spain. (Dry wine.) 


France, Maine. 

Spain, Valencia. 

Italy, Lake Garda. 

Spain, Valencia. 

France, Burgundy. 
bc 66 


6c oe 


Germany. 


(Mixed wine.) 
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Spain, Andalusia. 


Keres . coon cove ccccec cons covces osccases== 


Wen secesseeeees aN ob eo vn ee datetenp| 2 Pie 
vem Gig a ee naman Bona France, Bordelais. 
Pe: Seis eaece cove ose ees) Greek Island. 


Zettingen cacacececcee cans cccecs cocosecces| Germany. 


CULTURE OF GRAPES IN GRAPERIES, 


BY S. J. PARKER, M. D., ITHACA, NEW YORK. 


Ja what is here said of the culture of foreign varieties of grapes, novelty will not be 
attempted beyond the freshness of the individuality of one’s own mind. 

The culture of choice foreign grapes under glass in this country dates from before the 
war of independence, from which time to this the fair-looking Sweetwater, the perishable 
Chasselas, the delicious Frontignac, and the luscious Hamburg have been here and there 
carefully ripened—efforts mainly confined to the vicinity of large cities, isolated, and, to the 
surrounding inhabitants, a mysterious luxury of the more highly educated and rich. Not 
until of late has the idea become justly prevalent that no American citizen possessing a 
homestead, no matter how humble, need be without his own out-door vines, and his grapery, 
with its glass gleaming beneath our crystal sunshine. Not until recently has the simplicity 
of grape culture been understood, or have we had the patience to await its sure results. 

We have supposed out-door vines required only to be planted and let alone, and if they 
did not bear of themselves, without pruning, the fault was in our climate—ideas too preva- 
lent yet with the great mass of our inhabitants. We have been led to believe in-door culture 
to be so complicated an art that none but imported vine-dressers could accomplish the task— 
an impression most skilfully continued by this class of persons; while we have forgotten 
that in mechanism, art, and agriculture our real advancement lies mainly in native-born 
talent, and that when self-reliant we make progress. We have only just begun to learn 
how little time and care a grapery, giving as much as the family can eat of these heaven- 
born fruits, requires ; how surely tons of them can be raised for the market by the thrift 
and versatile talent of our own citizens. It is true the glass grapery cannot be neglected, 
nor can the laws of growth and ripening be disregarded with impunity. Still, it is by a 
very simple fixed routine, easily understood, that these delicacies are ripened so as to melt 
in multiform flavor on the palate. 

Nothing cultivated needs less care, is more easily managed, or more certain to be a suc- 
cessful crop, throughout the whole domain of the United States, adding to the millions of 
our products. 

He who studies the matter for himself will find no complicated rules nor wonderful 
secrets to be learned, but everything so plain that a child may learn what is requisite, and 
the labor so small, when the system is acquired and the few necessary mechanical imple- 
ments rightly made, that the invalid or the youth can do the work. 

A single reflection on the main causes of the coldness of our climate will show the 
need of glass for the culture of these varieties of grapes. We have a continent more 
narrow than others at the South, growing more wide, but which does not expand to its 
vaster width until the regions of perpetual ice are reached towards the pole, where unfor- 
tunately it attains its greatest breadth, and sterile, cruelly cold, as it is, clings, perhaps 
without the ‘‘open sea’’ so fondly dreamed of, to the pole itself. It is to this vast icy 
region, the utility of which is not very apparent, we must attribute the cold so contrary to 
our feelings,. Another cause, if the theory of prevailing upper currents is true, is that we 
are again unfortunate in being on the Eastern, instead of Western shores of the continent ; 
for the corresponding cold region of Asia, with its tuberculous consumption, is there due to 
the loss of oceanic heat, that makes Oregon and California, as well as Eastern Europe, with 
a more healthful climate for the lungs, ripen fruits better than the Eastern States. But be 
this as it may, it is to the unusual formation of the continent, and to the ice of the Northern 
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portions of it, that, despite a genial sunshine, with remarkable purity of atmosphere, are due 
the cold and frosts that mar our products, and which by a sweep of a vast ‘ Norther,’’ or cold- 
bearing north wind, at times cuts off a whole cotton crop when slightly above the ground, 
compelling, as the writer has himself seen, every planter, even to the shores of the Gulf, genial 
as the climate there is, to replant his cotton as late as April or May, thus doing over again 
often when seed is scarce, the whole spring’s work. : 

The same cause, later in the spring, cuts off the peach, apple, and the promising corn of 
the Northern States, and even in June desolates the Canadas. It is this, with the conse- 
quent cold night air and skies, that sends mildew and rot into our foreign grapes. 

So that from the Northern Lakes, almost or quite to the far Southern cotton lands, he 
who would taste the fruits of Egyptian, European, and other Eastern vines, so exquisite, 
must rear them under the protection of glass. And the main elements of the details of their 
growth arising out of this same fact can be stated in a word to be, the further, North the more 
completely must the vine be under control. The ‘‘border,’’ that word so unmeaning to the ordi- 
nary American reader, or the soil in which the vine grows and has its roots, at the extreme 
North must be wholly within the house, to enable the culturist to give or withhold water, 
heat, and air at pleasure. The Middle States may make the border partially in and partly 
out of the house, and at the far South it may be wholly outside of the glass, unless the 
control of moisture be an object. The same rule applies to ventilation. ‘The North must 
ventilate cautiously at the roots; the South may copy the open foreign ventilation, or have 
the house wholly open at the roots. a 

On these facts, more than others, should the variations of the structure of vineries be 
made. 

The main essentials of Grapery cultivation are: a suitable border, that is, a suitable soil and 
shape or spot for the soil to be in for the growth of the vine; a switable house of glass ; suitable 
ventilation, or means of supplying air ; am ample supply of water, as near the temperature of the 
soil as possible ; and a choice stock of vines. These obtained, there is no one in the family of 
a farmer or planter, the laboring man, mechanic, or professional man, as well as man of 
leisure and fortune, who cannot do the rest. 

The daily routine resolves itself into the opening the house for ventilation, the closing 
the house or stopping the ventilation at suitahle hours, soon learned ; the watering to suit 
the state of the vines and fruit; checking overgrowth, or promoting growth or renewal of 
the wood; and guarding against or destroying insects and disease. 

This is assumed as the routine, not because more cannot be done, for there are complicated 
modes of forcing the vine, and fanciful rules, laborious enough; but of these neither tirse¢ 
nor utility demands particular mention. The fact that under so many details, so many 
varied plans, the vine bears nearly alike, most emphatically declares the vine endures but 
does not need these arduous trainings, endures rather than is benefitted by them. Thus there 
are graperies scarcely watered the whole season ; others watered night and day, from eight 
to ten times in the twenty-four hours ; one only by broad sunlight, another at sunrise and 
sunset ; one with the vines cut, girdled, and mangled, another left to the greatest freedom ; 
one with a never-varying thermometer, another with the most abrupt changes of temperature. 
Now it is not said that these diversities produce no perceptible results, for such is not the 
case, but itis a matter ofsurprise that the vine bears so uniformly under them all; this one 
fact showing another more important, that the pains taken beyond a certain limit is only, 
in the blunt old proverb, ‘‘ the labor for the pains.’’ Therefore it may be boldly asserted 
that any one of competent, ordinary skill can in a single season learn to set, at a given hour 
in the morning, say at nine o’clock, his ventilator for the probable temperature of the day, 
and at another hour, say an hour before sunset, close the ventilator, and he will be sur- 
prised to find how very few days of the season he will have failed in setting the gauge mark 
as he ought; how rarely a sudden change unanticipated has come. Or if he prefer the 
usual meal hours of the farmer, say 6, 123, and 64 for the summer, he will find a few 
moments thus at morning, noon, and night, will be all the time he need spend to do the 
whole work of the grapery; especially if a wife or child isat hand at the hour of 10 or 11 
a. mn., to cast an eye on the thermometer, and slightly modify the temperature, if necessary. 
Thus, in these few leisure moments of the day, he can accomplish everything, except when 
the fruit is setting or ‘‘ the bunches are to be thinned,’’ and even these he can‘see to, if he 
cultivates only for his own use, by a little more attention for a few days at these times. 

Still further, to see how simple is the routine, read the published thermometrical records 
of various persons, and the results on the fruit. One reads 90° to 110°, another 80° to 90¢, 
another 60° to 80°, and some speak, incredible as it may seem, of even 150° to 200° or 
more at times in a damp atmosphere. Yet they inform us they ripen their fruit in about 
the same time. 

Somctimes the lowest degree ripens the fruit best. Again, one says, ‘‘open at night for 
some ventilation,’’ another says, ‘‘do not ventilate at all at night at any time,”’ and each 
ripens good fruit. So that among these diversities the whole attendance daily resolves itself 
into do not burn the fruit by excess of heat, and adhere rigidly to any plan: of temperature that may be 
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adopted. Or, in other language, commence your grapery and take care of it by the simplest, 
shcrtest, and most efficient plan you can devise, and the luxuriant bunches are yours. 

The national importance of fine fruit needs no remark here; the only object is to make 
plainer the simplicity and certainty of grapes under glass. The peach of the South, so 
plentiful in some parts as to cause the peach brandy-still to be more common than the 
cider-mill of New England, evinces how readily it can be grown. The farmer of the Middle 
and Northern States, with his hundred varieties of apples, peaches, pears, and plumbs, often 
in a year fruiting fully that number of varieties to perfection, adds to the national wealth. 
And could eyery one of these be persuaded to put up the glass structure more would be 
gained in production. Now, when several thousands of graperies are being built, it is no 
more than a duty that the Agricultural Division of the Patent Office should exert its in- 
fluence, so happy in other respects, on the practical cultivation of these time-honored fruits. 
With the rush of American enterprise we are, in the Yankee phrase, ‘‘ going into’’ grapes. 
We need progressive conservatism. The old well-tried Isabella yet wins, as a table fruit, the 
race over most of our out-door varieties. The Catawba, for wine, and the Hamburg under 
glass still takes the palm. Soon he who goes from Maine to the Rocky Mountains will see 
vineries everywhere over much of this territory. They are now being built, and they should 
be made wisely. How far they may be extended South experience must tell. At the North 
there is no choice, they must be built there, and it is believed everywhere over our national 
domain. Wealth is already expending on them her hardly-valued thousands, and poverty, 
too, counts her dimes as she builds them. That they may be tastefully made to ornament 
the grounds of any mansion can be attested by copying from the Gardner’s Monthly the 
design of one of the most common in an Eastern State. As the owner states that he con- 
siders the drawing to be inferior to the house, his name is not given, merely saying, in reply, 
that the beauty of his design cannot be hid in any drawing. (See Plate 2.) 

This design gives us very neat lines of beauty in the shape and arrangement of its glass 
work, an effect from a fine architectural mind, and the whole commends itself to every lover 
of good building. If criticism on it might be indulged, it would be to say that the cornices 
at the ends are represented as made of wood, and as being as wide as one of the frames of 
sliding sash in the roof. Now the sash frames are at least two feet wide, so that the shadows 
of the cornices falling at all times on a portion of the vines, cutting off so much sunlight, 
must act to the prejudice of the practical utility of the house. The same remark applies to 
the projection of the eaves of the house; they also cut off too much sunlight. These, it is 
believed, are faults, even though the owner says his vines are in an admirable state of health, 
and bearing fully. It is pleasing to see the comparative distance from the ground to the 
roof so small, while the roof is comparatively so large and steep. This is as it should be. 
Theoretically, the eaves of the house should never be over two feet from the surface of the 
border inside of the grapery. All,\distance over that is lost space, for the perpendicular sides 
of the house never fruit well, and the elevation of the roof above the border or soil inside of 
the house is a violation of the inflexible rule that sunlight through glass acts in the best manner 
only a very small distance from the glass, a foot or two at the furthest, rendering healthy vege- 
tation a distance from the glass impossible. Still, in the design just given, the only greatest 
loss is in time for the vines to get vigor to bear above the eaves, a fact too well proved by 
experience to admit of a doubt. However, the few clusters of the few first seasons may flat- 
ter the beginner into the hope that high perpendicular walls are advantageous. If while 
requesting architects to keep the cornice of the grapery low, and make the roof steep and 
large, they say they must have room for the display of their art of the beautiful, the reply 
is very true, but not at the expense of the vines and fruit. One thing is certain, either the 
mass of grape-growers do not know how to fruit year after year on the perpendicular sides 
of the house, or the vines will not set their fruit and ripen it well there, and if the latter 
is the fact, the architect must bow to Nature, and not Nature to the architect. 

It would be well could two secrets of grape-culture be whispered in the ears of professional 
architects of graperies, so that they might never forget them. One is, the whole house should 
be of glass, if possible, without a single dark shade, no matter how small. The other is, since 
support for the glass must be made of opaque substances, that cast a shade more or less to the 
injury of the vines, make them as small as possible, and in the varied line of beauty in which 
these lines of Support are worked, and by them let the architectural ornament be given ; 
except on the North side of the grapery, on which side or end alone put heavy wood ornaments, 
loading this with entablature, heavy, high-wrought cornice, carved wood, marble, alabaster, 
or other figures, but be so kind as to let the sunlight alone on the East, South, and Western 
sides or ends. And if you cannot satisfy your taste for agricultural ornament otherwise 
select the site of the grapery, so that from the cottage or mansion, the road or avenue the 
town or landscape to be adorned by your skill in the vinery, this North end alone shall show, 
cutting off the prospect of the rest of the house by trees or other objects, so arranged that 
while they are not too near the vinery they may accomplish the purpose. Bear in mind also 
that you cannot represent glass on paper, but that glass in the sunshine amid foliage needs 
little besides its own lustre. There may seem to be one more step than is needful in what has 
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just been said, but the sins into which the wealthy have been led unawares, as well as the 
ruined vines, tortured trees and plants that have suffered in silence these many years in 
many a vinery and green-house, call for an administration of justice by some kind of remark. 

Another reason for calling attention to the grapery just given in the figure is because it is 
represented as standing on a mound, thus giving two results of value, the elevation of the 
house into better sunlight, with a happy artistic effect, and for the reason of a border, 
which is thus perfectly drained. 

But as this article is written rather for the humbler citizen, contrast with the above 
another, a ‘‘ cheap’’ structure, copied from the ‘ Horticulturist,’’ as it is continued by the 
successors of the lamented Downing. Mr. A. C. Hubbard, of Detroit, Michigan, says: ‘‘I 
planned it and built it myself, as I had leisure and fancy in the winter season. The mate- 
rials did not exceed $65. It need not cost over $120.’’ A very reasonable outlay for a 
house that must be about 12 feet by 20, if his plan is understood, and should be 20 or 22 
feet wide and not less than 40 feet long, where the site admits of these dimensions. 


Fig, 2. 


a 


This, if made as it should be, will give for one dollar as much as ten, or even fifty 
dollars, in the costly built grapery of wealth. That is, foot for foot of glass, will give as 
large, as high-flavored, and as many clusters of grapes as In one of elaborate architectura 
finish, and may have elements of success and facility in taking care of it not found in 
many others. Doubtless it looks as a series of black lines on paper, for that is all there is 
of it ; but when amid trees enlivening a landscape view, it is a thing of beauty and life. 

But here is another—a gem on paper—a sample of the etherial lightness of iron sash. It 
shows that a grapery may be beautifully graceful without a load of so-called architectural 
ornaments. Asa plan to be copied, it may be faulty in being too high for the width. The 
top ventilation is either not represented or is entirely omitted, and it is not clear how that 
at the bottom is effected. 
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And it is to be feared trial has or will demonstrate only a few feet of surface at the top to 
be good fruiting space. As an example of what iron sash, now so well and cheaply made 
in this country,can do, it deserves careful study. ; 

With these examples to introduce the subject, the question may be asked: What is the 
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best grapery? Or, to begin at the foundation, How can one best build a grapery? The 
reply is not difficult. j 

Select a spot which, while pleasing to the taste, has the best sunshine, with as good a 
defence irom the prevailing cold winds as can be commanded. At the extreme South this 
rule may possibly need to be reversed and the action of winds sought, for the good of the 
vines. Let there be an open space about the site, free from trees, dampness, or cold currents 
of air descending a ravine, or any other source of cold or mildew. Let there be no tree 
within one hundred feet of the house. If trees cannot be avoided, let them be on the North 
side of the site, and let there be at least ten feet from the ends of the branches to the house. 
On all other sides let not even a favorite shrub remain, as experience has shown mildew may 
come from it when least expected. Select the driest sandy loam, a sheltered hillock or top 
of a roll or swell of land, a few feet higher than the ordinary level; reference being had 
also to the conveniences of an abundant supply of water, which, if possible, should be from 
a running never-failing spring, requiring no pumping or artificial manual elevation. Do not, 
on any account, take the old plan of digging in the hill side and putting the vines in a 
sort of cellar, unless it is designed to force the vines by artificial heat through the winter 
months, nor then if the forcing does not commence before the first of February. From 
November till March the cellar excavation and cold stone wall, that can never be heated, 
may avsorb less heat than the zero air and Northwesters through the glass. Having selected 
the most suitable spot, commence by digging down a certain space, say two feet, and filling 
in loos stone to secure ‘perfect drainage for the border or soil, and, if necessary, make a 
draic: from the bottom of the excavation to any point that will keep the stone drainage free 
from water. If the excavated earth is not fit to use as soil for the inside of the grapery, 
pile it outside of the excavation as a raised mound ; but if it is good enough for the border 
or soil inside of the house, then, mixing it with lime, manure, and compost, pile it on top 
of the loose stone with which your excavation is filled, making the inside soil as you want 
it to be. This will be more perfectly understood by the outline sketch, figure 4. 


Fig. 4. 


In this the dotted line excavation is seen to extend both within and without the house, 
as far as the mound to be raised reaches, taking for granted that the soil needs only the 
special fertilizers to make the border; so that the stone, coarse gravel, or sand, broken 
brick, or other drainage material, are filled in to the level of the natural surface of the 
ground, or a little above it, and the replaced earth is put over the stone or other filling 
mingled with the fertilizers, the work being done by sections for the sake of economy. But 
if the soil of the site be not suitable for the border, then pile the earth outside of the house 
for the mound, and do not dig so deep nor so large an excavation, as earth will be needed 
only for the outside mound, filling in drainage material as before, and bringing decayed 
turf or other good soil from elsewhere to fill the inside of the house, composted with rich 
manures. By this plan, it will be seen, there is the dry mound above the general surface 
level, thus insuring dryness and sweetness to the soil, elevation into a better sunlight with 
conspicuity of the house, and also a well-worked, rich border, entirely under command. 

This plan further gives the choice of making the outside mound a part of the border or 
not, as desired, though it more than hints that such outside border had better not be made. 
Notice at this moment that the outside mound must be so wide as perfectly to exclude frost 
from entering the house from the edges or grass sloping banks; that is, it should be over 
three or five feet wide, and as much more as your taste demands, but not wide enough to 
defeat drainage or dryness, as a very wide outside grass plot might do. 

On the question of outside borders there are many opinions. Probably the history of 
eraperies will show that the germ of the idea grew out of the fact that vines ripen further 
North when trained against stone or brick walls. The wall was next protected by glass, 
close to the vine and wall; then the glass was removed further from the wall. At last the 
grapery took the shape of a lean-to structure against the wall, a form it yet inflexibly retains 
in the minds of many. And all this while the border was considered to be next to, but 
separated from, the wall, and extended some distance from it; and as the glass and vines 
were removed further from the wall in widening the house, so the border was removed 
further and further, being all the while kept outside of the glass work. Hence the idea 
that an outside border is absolutely necessary in the estimation of some. But to American 
taste walls are not pleasing and the climate destroys them, and thus the idea is of standard 
trees, standard bushes, open trellis, roomy out-door exposure; and hence, when we find a 
span-roof house and an inside border, it suits our natural taste, as more like Nature, aud as 
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nearly as can be like a Southern climate artificlally created under an extreme untrammelled 
roof of glass. Now, to add to this, an outside soil or border, for the roots of the vine to 
run in, is, to say the least, an unnatural thing. The effect of tradition will need long to 
be combatted, especially as it comes over the ocean, venerable with age and recommended 
by wealth. To see the more readily the truth of these remarks, please examine figure 5. 


Fig. 5. 


This is a lean-to English style the vines are planted outside of the house, and led through 
holes in the walls, and trained up under the glass. This strange anomaly of the roots of 
Southern, and of some varieties, almost tropical vines, exposed to the cold air and rains of 
the North, has the further singular recommendation of a border, from twenty to sixty feet 
wider than the house, and wholly outside of the house ; which certainly is as far removed 
as possible from the dry, warm soil and air of their native climes. Though the certainty 
that the roots will run to the extent of such outside border cannot be doubted, yet the 
propriety and necessity of their doing it may be so. It is only a more convincing proof 
how forbearing and disposed to do well the vine is. But the present object is not so much 
to remark on this subject as to point out the temptation offered by precedent to copy foreign 
borders in the colder soil of America. Remember that North of Richmond, Virginia, but a 
little over two months of the year is the soil warm enough for the growth of most varieties 
of these grapes; and then to no great depth below the surface, and hence the reasonable- 
ness of the important fact that the rest of the year the grapery, be it ‘‘cold,’’ that is, not 
heated artificially, or be it ‘‘hot,’’ that is, heated by stove or flues, steam or hot water 
pipes—in both cases—the grapery or the vine roots, as well as branches, fruit and leaves, 
need to be completely removed from the cold aix of the climate, and the cold spring, fall, 
and winter rains; so that insiped sap shall not be obtained from the soil to the injury of 
the fruit. Therefore it is that every native born citizen is daily growing more decided in 
his convictions, that outside borders are injurious to the fruit, as well as a useless expense. 
So it is summing up the best practical good sense of the land to say: In the extreme 
Northern States, North of Richmond, Virginia, build the walls of the grapery down to the 
stone drainage, so as completely to cut off the passage of the roots outside of the house; 
and enrich to a higher degree the soil inside of the house, and simplify the culture by 
supplying them all the elements of growth. South of Philadelphia, and certainly of Rich- 
mond, extend to some degree the border outside of the house, as recommended by English 
authors, and the more so as you go further South, until at or near the Gulf the vine 
stumps and roots may be placed, perhaps, entirely outside. But it deserves to be repeated 
that at the North, as experience has shown, or will show, the vine succeeds better when 
wholly within the house, and thus perfectly under command ; an impossibility with a cold 
uncontrollable outside border. It is to be feared, if this plan is not adopted, a cold rain in 
June or July will fill the vinery with mildew, or a late rain or cold fortnight, while ripen- 
ing the fruit, will render the grapes insipid and colorless, even though they have escaped 
the early mildew. : 

As a variety of the plan of making the border, drainage and foundation of your grapery, 
another phase is given, which in some places will lessen the expense, as no excavation is 
to be made. It consists of the essentials of the last figure, (figure 5,) with the exception of 
the excavation. The material used is brought to the site of the grapery and piled on the 
natural undisturbed surface of the ground. This will enable one to build anywhere, irre- 
spective of the soil or other relative disadvantages of like nature, and where the cartage of 
material is a small object. On this plan, the dimensions of the vinery being marked out, 
the walls of the house, whether of wood, stone, or brick, can be built directly from the 
natural surface to the glass work, and the drainage material piled on the surface, sufficientl y 
deep to secure dryness, or to the distance allowed for it in building the walls ; the outside 
mound or grass plot being built of inferior soil, while two feet deep on the inside of the 
house is filled in with the rich mingled soil of the border; thus arranging the whole foun- 
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dation work and border just as one pleases, and with an accuracy not always obtainable by 
any other mode. As a guide to the relative sizes, suppose a span-roof house is to be built. 
Let the size of the house be 20 X 50, or 22 X 100 feet; for this drive stakes, then outside 
of these drive other stakes, as the mound is desired to be 6, 10, or 15 feet, wider than the 
first stakes. Allow fifteen inches for drainage material, composed of coarse sand gravel, 
stone, or broken brick, cinders of furnaces, or any other most convenient and suitable 
article ; build the walls and complete the rest as suggested by the data already given. 

At this point please notice that a border two feet deep is recommended as sufficient ; for 
the European border of six feet deep may be considered not only an unnecessary expense, 
but as a positive injury to the vines by the acidity and deep coldness produced thereby. 
Observers, too, of much experience tell us that the slow decomposition in such excessively 
deep borders generates acidity. It cannot be disputed that no sun-heat penetrates to these 
great depths so as to exert much influence, and everywhere in Europe and America the tree 
or vine with its roots in a light porous shallow soil ripens the best flavored fruit. As to 
the expense, few are aware how great is the labor of digging out even two feet deep, mixing 
th the fertilizers, and replacing the soil. When four other feet are added to this task, ata 
greater proportional expense, the advocate of this practice must thoroughly prove its 
necessity and disprove the now well-founded belief that yine-roots as well as dwarf pear- 
rootss need and are better to be as close to the surface as possible. 

Next comes a question which, in fact, must be decided before the excavation raising the 
mound, or otherwise preparing the ground or laying the foundation, is done. What is the 
best plan of building the house or grapery edifice? In reply it may be said old well- 
approved authors recommend what are called Jean-to structures—a style sufficiently seen in 
fig. 5, already given for another purpose. Reference to that figure shows, irrespective of 
the site and border, this vinery as consisting of a front towards the South; a large glass 
roof, at a low angle, also towards the South, and the main source whence the sunshine is 
received ; a small reflex or Northern glass roofing, used often for ventilation, and a North 
wall or back of the house, built of brick, stone, or wood, made hollow and filled with 
tan-bark or other non-conducting material. In some instances elaborate designs are given 
far convoluted, zigzag, or otherwise arranged smoke flues in this back wall for heating the 
grapery, which are costly arts. And still further, to render this wall on the North side o: 
it available, sheds are recommended to be built, adding further to the expense. : 

There are, of course, places where, in preference to every other, this is the true plan for 
a vinery; but it is believed to be the most expensive plan that can be adopted for the 
number of vines it will fruit well. Rather adopt the span-roofed or double-roofed house, 
with one roof to the Kast, containing as many main vines as the ‘‘ lean-to house’’ will fruit ; 
for the fruit on the back wall, from the secondary or adjunct vines, is, at the best, but 
poorly ripened ; and another roof to the West, which contains as many more main or prin- 
cipal vines; thus doubling the fully exposed vines; and on the columns in the centre or 
interior portions of the grapery put the adjunct vines, of which there can be one, two, or 
three rows, if desired, which will average as well as the one row on the old English-and 
French brick or stone wall. Thus, at an expense of but little, if any, over the ‘lean-to 
plan,’’ there will be two rows of main vines, and there may be three rows of secondary or 


‘‘ wall vines,’’ and all fruited as well or better than on the old and now nearly abandoned 


style of house. 

Of these double-roofed houses the three first figures of this article are views in perspective, 
and they possess greater beauty of design than the old traditionary plan, and are capable 
of a vast variety of detail. Figures 6, 7, 8, and 9 are sections of houses on this plan : 
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It needs but a glance at them to see they have but one principle—the making them so 
freely of glass that the vines are as nearly like being out of doors as can be, exposing 
them to light on every side nearly as much as if situated similarly without glass, 
They each haye, it is believed, certain advantages. Thus fig. 6 causes rapid growth of 
wood, but its steep sides and narrowness renders only the upper and more circular part good 
bearing surface ; the fruit below not being ripened as soon, and less plentifully. The models 
7, 8, and 9 are better shapes in these respects. 

For a plain, economical house, fig. 10 is recommended asa very satisfactory way of build- 
ing a grapery. The roof is a right angle at the ridge. It can be built of wood wholly, or 
the part below the ventilators of ‘stone or btick and wood above, or the ventilators and roof 
maybe of iron. But it is not necessary to give in detail plans for iron sash, nor recommend 
it as desirable for the ordinary American homestead, as long as wood is so abundant and 
will last ten or twenty years, with no more cost of repair than the iron sash, and so long as 
a grapery of wood, erected for less than half of the costly edifice of wealth, will fruit as 
many and as choice pounds of grapes. Too much already has been done, more for the 
benefit of the architect and builder then for the vines. For permanent luxury nothing is 
too extravagant for the plain homestead. Simple efficiency is the most appropriate. 


As a reasonable and durable way to build, as in fig. 10, lay the foundation in stone or 
brick, the best materials, least affected by the weather. On the top of the wall thus built 
lay a wood-sill, well coated with coal-tar and linseed oil; or, if it can be done, kyanise the 
sill. Let the sill be two or three inches thick, and as wide, or a little wider, than the wall, 
so as to protect the wall from the drip inside and the rain outside of the house. Now 
mortice in at about three feet apart, on the sides and ends, the studs or uprights for the 
ventilators, and cap these short studs, only four to twelve inches long, with a plate two or 
three inches, and four or six inches wide, which plates receive the lower ends of your 
immovable sash rafters, the ends of the house being closed by the continuation of the plates, 
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just over the ventilators, by perpendicular movable sash, extending from the end-plate to 
the rafters. Experience has shown that rafters one and a quarter inch thick, and two and 
a half inches wide, are stout enough, if the roof is as steep as it should be. As the greatest 
liability to rotting is at the ventilators and foot of the rafters, thoroughly cover these parts 
everywhere, in the mortices and unexposed as well as exposed parts, with coal-tar and lin- 
seed oil, half and half boiled together ; use durable wood, kyanized, if it can be got. The 
ventilators below the eaves are simple inch boards, battened on the inside or outside to keep 
them from warping, and hung to the plate by any convenient kind of hinges. The board 
ventilators are wide enough if not less than four inches or over twelve inches wide, and 
should be hung along the whole sides and ends of the house, painting the inside and edges 
with the coal-tar and linseed oil, and the outside with white lead or other color. The 
ventilators may be pannelled and they will look better, or a row of panes of glass set in sash 
ventilators, if thought best, but they will be no more useful. It is, on the whole, advisable 
to put on eave-troughs to carry off the water that falls on the roof, if there be a supply by a 
spring, or to fill the cistern, if that is the source for irrigation, as well as to save dampness 
in the wall and in the soil of the mound. Of course, it will be understood that the rafters 
are grooved for the glass and do not slide or open. As guides for size, twenty-four inches 
may be given as the distance from the border inside of the house to the glass, do not exceed 
thirty-four inches, and twelve or fourteen feet from the border to the ridge of the house. 
Length of rafters, about fourteen or sixteen feet. The top ventilation is a matter of more 
difficulty, for the following demands are to be met: Enough of it, complete control over it, 
and that it be water and air tight. It is at the top of the house and cannot be ordinarily 
reached, except by the apparatus for opening and closing; the heat is apt to warp it, and 
thus render it not air-tight and to make it leak. 'To remedy the defects of the top ventila- 
tion many plans have been suggested. A good one is seen in fig. 11, from the Horticul- 
turist, and with the assistance of Mr. Davis, a successful grape grower of this place, the 
modification found in fig. 12 has been given. 


Fig. 11 consists of a cap-piece fastened to sliding rods, and opened by raising the cap by 
means of the rods. Fig. 12 consists of a similar cap-piece, hinged on a frame made by itself 
and put between the rafters, the hinges being on the side next to the prevalent cold winds 
and is opened by rods or other convenient mechanism. Or it may be made of two boards 
nailed to a roof-shaped batten and hinged as before ; or of a single row of glass-lights in a 
frame of sash, on each side of the ridge of the batten. he latter is the most costly, and it 
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cannot be said of it, as of the lower ventilation, that the lights of glass do no good ; for the 
opaque boards at the top cast a shade and it is desirable to avoid this by the use of glass. 
Figs. 13 and 14 represent a cheaper mode of ventilation, made either or plain battened boards 
or of sash-frames and glass, and opened by the rods, as represented. But it will be found 
that ventilation represented in figs. 11 and 12 are the best, mainly for another advantage. 
When the vines have reached the top of the house they are now contented with their 
growth, but attempt to push on further, and in so doing, despite gentle stoppage, usually 
cross over, or arch over, and entwine with the opposite vines. In sv doing they set full of 
fruit at the top of the house, and frequently the choicest bunches are ripened at this point. 
Therefore, it is believed that as the cap ventilation in figs. 11 and 12 can be made broader 
than is necessary for mere ventilation, and the vines allowed ample room for this arching 
at the top, it better be given by separating the ends of the rafters, either by the rectangular 
ventilation frame or a horizontal piece nailed on each pair of rafters. But be this as it may, 
either of the above forms of ventilation is recommended as haying been demonstrated to be 
ward sufficient, easily managed, durable and sufficiently air and water-tight when well 
made. 

Practically, in making the rafters, they can be set edgeways, as seen in fig. 15, or flat- 
wise, as in fig. 16. It is disputed which admits the most light—a. point not now to be set- 
tled. If set flatwise, less glass is used, and either way is good enough, and has light enough. 
Rafters one inch and a quarter thick, and two and a half wide, made of sound pitch-pine, 
are stout enough, there being three sets of posts to support them—one ‘for the ridge, and 
one on each side of the ridge, these posts having string-pieces on their top to which the 
rafters are nailed. Four by four inch posts for the ridge, turned or not, and two anda 
half inch posts for the sides, are large enough. They should be about six feet apart, and 
may each have two secondary or adjunct vines trained upon them, which have already been 
said to bear as well, or nearly so, as the wall wines of lean-to graperies.. The common 
rotary planing machine is convenient to dress the rafters, and the common tenoning 
machine will cut the grooves represented in fig. 15, and, by removing the lower revolving 
knife, will cut the glass grooves in fig. 16; and, when to be had, rafters thus made will cost 
much less than if dressed by hand. Beyond these rafters and posts do not load down the 
house with the usually-recommended main rafters, nor with vine trellises, as they are per- 
fectly useless, and do injury to the sunlight by their heavy shadows. Nor need there be 
any other parts than described to sustain the roof, if the roof is as steep as it should be. 
Ordinary snow will slide or be blown off, or, where it lies on the roof, it is better to put up 
temporary supports under the roof for the winter, and remove them in the spring. J/ain 
rafters, cross bars, sliding sash, inside vine trellises, and other cumbrous parts, as well as side 
pilasters above the ventilators, are for the carpenter’s bill, not the benefit of the grapery 
and vines. 

Still further to render the vinery within reach of the humblest citizen, a house wholly of 
wood is here presented in detail. Fig. 17 represents the plan of a grapery twenty-two feet 
wide, and thirty-six feet long, so far as it differs from fig. 10; and the cost, vines, border, 
and whole structure prudently made, did not exceed one hundred and seventy-five dollars. 
The soil was naturally as good as could be desired—a rich sandy loam, full of carboniferous 
matter, on which peaches, pears, apples, and out-door grapes are grown freely. About two 
feet eight inches below the top of the ground is a bed of very hard, impenetrable clay, 
which roots cannot pass, over loose gravel thirty feet thick to water. On top of the clay is 
coarse sand six to eight inches thick, and the clay floor fully equalling a floor of mortar 
concrete descends to the West, thus drainage and a cement floor were naturally given. 
First were set oak posts steeped in a solution of sulphate of copper, a pound and a half to 
twenty gallons of water in a copper tank three feet and a half deep. The posts thus 
kyanized were set about six feet apart, and on the outside sound pitch pine, tongued and 
grooved flooring, coated on the sides and edges with coal tar and linseed oil, were nailed, 
cutting off the passage of the roots of the vines outside of the house. On the inside, from 
three inches below the surface of the border flooring, coated as above, was nailed up to the 
ventilators, and the intermediate space below the boards filled with wood, chips of a turning 
lathe. One foot from the surface of the border is the sill, made of one inch board, capping 
the flooring just named. Seven inches above this sill the plates, two inches thick, and six 
inches wide, is spiked on top of the posts, on the outside of which is hung the ventilators 
on the East, South, and West sides, the door being on the North end, and the flooring con- 
tinued to the plate on that end. Plate, posts, and everything below the glass, where ex- 
posed and where not exposed, was coated with coal tar and linseed oil. At a little less than 
tivo feet from the ground the rafters were nailed to the plate, and supported at the ridge by 
a series of columns turned to resemble the small stout posts which support the upper deck 
in steamboats, the bottoms of which, as far as set in the ground, were kyanized in the cop- 
per tank, and had on their top a string-piece one and a half inch thick, and five wide, set 
edgeways, and to which the rafters were nailed. The side rows of columns are placed half 
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way between-the ridge and the eaves or plate, and were also kyanized a little further then 
they set in the ground, having also longitudinal string-pieces on them, to which the mid- 
die of the rafters are nailed. The top ventilation is such as is represented in fig. 14. The 
house has twelve main vines on each side, set when one year old, and twelve alternate 
vines on each side, set when three months from the eye, with the design of cutting down 
the main vines to near the roots one year, and the alternate vines to near the roots the 
next year—a plan of which more is to be said. There are also thirty secondary vines 
trained up the posts, besides twelve lesser vines at the ends—total, twenty-four main vines, 
fifteen secondary, and six lesser or end vines, to be fruited each year, besides the alternate 
vines on which the next year’s canes are grown. The glass used is 8 X 10, fourth quality, 
French, costing a little less than two dollars a box delivered at the grapery. The border 
should have been divided, but it is not. Lumber, material, work, and fertilizers being 
reasonable where this was built, the cost is within the reach of any one, and could have 
been built and furnished complete by contract at two hundred dollars. The border was 
made after the house was put up, but the glass not set, by digging out the earth in sections 
to the sand drainage over the clay and mixing in, as it was replaced, five loads of hair and 
lime from a tannery, which was about two-thirds hair and one-third lime, and three loads 
of straw and lime, the refuse of steam-bleaching vats of a wrapping paper mill, about half 
lime and half rotten straw, and six loads of thoroughly-decayed stable manure. This well 
forked with a natural soil, that would grow any product of the latitude, makes a rich 
border; and the reader needs no assurance that the vines have done well. Several other 
graperies near this one attest the virtue of this compost of good soil, tannery, and paper 
mill refuse, as being clearly not repulsive or expensive, and efficient in beautiful fruit. It 
is hoped this practical lesson will explain to the reader what is meant by a grapery made 
of wood and within the reach of every one. If the kyanizing in the copper tank (wood 
tanks shrink and will not hold the solution) is successful, the posts ought to last thirty 
years or more. The boarding outside will, of course, need replacing every few years below 
the ground, which can be easily done from the outside at a very moderate expense, and, 
unless there should be unusual hail or storm, this rotting of a few feet of boards will be the 
most repairs for many years, the house in the meantime giving the family its choice fruits, 
and, by the grapes sold, paying fo. itself many times over. Let it be remembered that a 
wood wall requires the level of the border inside of the house, and of the ground or mound 
outside to: be the same, as no wood fence or ordinary wood wall will endure the variation 
of six inches long where frosts abound. 

The copper tank spoken of should be, at least, twenty inches in diameter, round, and 
about four feet deep. When thus made, it will last for years, and do much service for fence 
posts, as well as the grapery. Put in as many posts as it will hold, and fill up with the 
solution as above stated, and let it stand at least three weeks before the posts are taken out. 
In building after this model, it is recommended first to complete the carpentry to the plate 
over the ventilators all around the house, setting the door in either the South or North end, 
and another in the other end, if desired. Then set three rows of columns, and make very 
true‘and straight the plates and the longitudinal string-pieces on the tops of the columns. 
Then nail together on the ground, by a fixed pattern, the rafters, and tack on the bottom 
of the rafters a temporary tie of stay-lath ; raise the pair thus nailed together to its place, 
and, by means of a wooden guide, the width of the glass, they can at once be nailed to the 
plate and the string-pieces on the columns. This will save a great deal of climbing up and 
down, as well as time and expense in making the roof of the house. Another small item, 
but well worth attention, is to let the rafters be so long as to project over the eaves, and 
trued by being sawed off to a line, and on the inside fit a piece of inch board from the plate 
to the glass. This board will answer several purposes : make a tight joint, serve as a good 
support for the upper edge of the eave-trough, give a firm joint between the glass and tin 
eave-trough, exclude wet and dirt from the top of the plate, and last, not least, cut off the 
hiding places of a thousand-and-one large common house spiders and their nets, which, 
though worthy of a Solomon in his glory, when microscopically examined, are not so 
admirable in the grapery. A friend suggests a solid triangular plate, the rafters bedded in 
gains or grooves across it, being liberally coated with coal tar and oil for the same purpose. 
Another friend suggests that the triangular plate have little mortices cut only one inch in 
the plate, and the rafters nailed therein, the glass to lap on a board over the plate, which 
board serves as a conveyance of the water to the eave-trough. It is well for the reader to 
be aware that there is a difficulty at this point, so that the glass shall not be broken by 
frost, the water of the roof shall not wet the wood work, and no vacant space be left for in- 
sects and dust, and that the whole be as tight and warm as can be. : 

Attention should he directed to means of preventing the frost from breaking glass. To 
sover the nails on the tin eave-trough, or otherwise lap so far as to secure a tight joint at 
this point, allows quite a space for drip-water or rain to get under the glass between the tin 
or wood and the glass, and the expansion by frost cracks the glass, therefore make the lap 
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of the glass as small as possible. The smaller the capping of the glass can be made in all 
parts of the house the better. The sixteenth of an inch, if well done, is sufficient, but never 
exceed an eighth of an inch. 

The description of the graperies already figured has been allowed to run freely into the 
details, as thereby the principles requisite in them is believed to have been the better ex- 
plained. The last two correctly limit the vine stump to the two feet between the eaves; 
suitably expand and steepen the roof, and require the vines and roots to be near the surface 
and near the sunlight, an essential to the healthy growth of any plant beneath glass; 
divest the vinery of heavy ornament; throw away the cumbersome rafters and heavy frame 
work, and bring the cost within the means of every one. 

It is unnecessary to attempt the details of the vast variety of graperies that can be planned, 
with no variations fatal to success from these principles. A few only will be named. A fine 
series of designs may be made by a heavy stone wall to take the place of the mound recom- , 
mended directly beneath the vinery walls, or ornamented by stone pilasters, and made 
hollow to exclude frost, the fine stone base setting off the light, graceful structure on the 
top. The cross-shaped style can be elaborated into a beautiful series of designs, of which 
fig. 1, near the commencement of this article, is a sample. This has only a few serious dis- 
advantages when correctly made, which are mainly the corner shadows, and which are in a 
great measure avoided by the use of roofs at an angle of forty-five degrees, and the two North 
roofs of the arms of the cross without direct sunlight, which admits of no real correction. 
Another set of models may be framed by the use of the dome, either on the straight line 
of double or span roof structures, or the cross form ef edifices. The dome can be used for 
two purposes. The inside effect is secured where ample loftiness is desired, vines being put 
on the periphery and suspended in pots about the dome, with a single tropical tree in the 
centre, fish-ponds or other luxurious internal adornment, well worth the time and taste of 
those who fancy the beautiful. The dome may also be sought for outside and distant effect, 
and when so may cover the water-tank, and this tank, to occupy usefully the space, may be 
surrounded with an economical system of pot culture of choice vines. Still more varied 
may be the application of the true principles of grapery building to the mansion, dwelling, 
or homestead, as a part of the residence itself. In no respect is good taste more wanting 
than in these attachments to the house itself. Too often they have high perpendicular 
sides, small roofs, and wide shadow-casting cornices. It is necessary that a new taste by a 
set of new designs be made for these appendages to dwellings more in accordance with the 
laws of Nature. For let one go into too many of these numerous appendages, and he doubt- 
less will see how mournfully the vines stretch up to get rid of the perpendicular surfaces, 
and how disappointed they appear to find the roof so small. The poor vines fairly beg the 
mercy of being aided to get to some hole in the roof or sides of the house to escape out of 
these ill-made prisons. Could a few well-made models be contrasted with these, they might 
be considered less architecturally ornamented, and less relatively important to the archi- 
tectural effect of the dwelling, but the sunlight on the roots, the vine expanded on the 
ample roof, and the loaded clusters of fruit, would attest the consciousness of the vine that 
it was doing a congenial duty in a far more appropriate place. 

When this article was begun it was designed to have added illustrations on this last sub- 
ject, as well as to furnish several high-wrought designs of graperies, but want of time and 
illness have prevented the execution. Leaving this for a better opportunity, we will pass 
to the training of the vine. How shall the roots be treated? It has already been said by 
no deep six-feet border, but put them in well made shallow borders, not over two feet deep. 
May the day be long before resort to ground bones, decaying animal flesh, meets the 
approval of American minds. The vine is a ‘‘ gross feeder,’’ but for that it should have 
none of these degrading substances, so often productive by their use in garden vegetables of 
serious disease. The earthy carboniferous as well as gaseous elements of virgin soil, never 
having been a part of any animal, much less of the human system, are the only eminently 
healthful materials, and hence the phosphorus, the lime potash out of mineral quarries, and 
dissimilar vegetable substances, should be sought Hence, too, the compost stated on a 
former page of clean hair of cattle mingled with lime, from a tannery; the wheat, oat, and 
rye straw, containing iron, potash, phosphorus, silex, and other elements direct from the 
earth, from rain-washed fields, rotted and digested with lime by steam, and also mingled 
with a moderate quantity of stable manure, has been commended, and is known to be all 
that a good porous, sandy loam requires to ripen the best bunches of grapes, as has been 

-amply proved by the sale of the fruit of nearly every variety of grapery vine in the New 
York market the last season, in competition with bunches from other parts of the Union. 
This is said because it is believed no sympathy should be had in America—the Palestine 
realization of the idea of abundance, even if it be not the land of the world—with the so-called 
‘‘agriculturist,” who would have us adopt before it is needful the Chinese, Japanese, or 
even English ‘liquid manures’ and ‘‘ night’’ composts. ‘ 

How shall the wood be renewed, or the vine be trained for new wood? On this point 
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many plans may be found, for which see Loudon’s Encyclopedia and other works. One of 
the best is the growing the first cane half way up the house the first year, and there stop- 
ping it, or, what is better, cutting it back to that point in the fall of the first year, and. the 
seccnd year continuing this half cane to the top of the house, and there stopping it, the 
lower half in the meantime bearing fruit, and at the same time training a new one from at 
or near the roots to the middle of the house, as was done with the first cane the first year. 
The third year fruit the top of the first cane, and also the lower half of the second, and 
growing a new one from at or near the ground to the middle of the house, and also com- 
pleting the second to the ridge of the house, and in the fall cutting down to the ground or 
stump the whole of the first cane, after which the system is fully established, and the rotation, 
it is said, can be fully kept up. Now, were it possible to be always successful by this plan, 
no better need be devised, but practically the sun does not shine any two years alike, the 
vine, like human energy, cannot be forced in the same way at all times, and the vinedresser 
cannot always judge correctly, and it will not answer. It is too laborious and uncertain. . The 
spur system is a good one—that is, one main cane or vine from each root, and buds or spurs 
grown out of it about a foot apart, each year producing both fruit and leaves. Cut back the 
spurs each year. This practically succeeds tolerably well a few years; but both native and 
foreign vinedressers agree that however European vines may succeed, it is nearly or quite 
a failure in this country. 

The beginner will find the following to be his experience. He completes his grapery, and 
sets out his one or two year old roots, cut down to one or two eyes or buds, and with the 
charm of novelty watches the fine growth of the first year. With reluctant hands he cuts 
down the vines to within four eyes or buds of the ground in the fall. The second year he 
ripens one or two fine clusters from the four eyes left, much to his admiration, and in the 
meantime from beneath or near the soil a stout cane or vine from each root has grown up 
beyond the middle of the roof, and has reached the ridge, been stopped there, and ripened 
according to his wishes. These, as winter comes on, he lays down and covers with pieces of 
old carpet, if the thermometer goes below the zero of Fahrenheit in his latitude, otherwise he 
merely lays them on the ground. The third spring he raises them a foot or two, washes 
them, and begins to water and force them, leaving them thus horizontal until the young 
leaves are out and the bunches formed, but not opened. He now ties them to his rafters, 
and, putting on a high heat, with much water, and a steaming damp air, is delighted as the 
bunches open and blossom, when he admits, on a few fine sunny days, coming just now, 
plenty of air, to cause the pollen to circulate and set freely his fruit. Nothing can be more 
charming, the fruit sets, he moderates his heat and humidity, and time rolls on a space, 
when the thinning of the bunches, a seeming cruelty, must bedone. He cuts off one-half or 
two-thirds of his fruit, leaving only as much to ripen as his yet young vines can mature. 
He sees the thinned ranks fill up by size and fairness, so that he does not miss the bunches 
and the berries, that a while ago lay strewn on the border, by his unsparing scissors. At 
last the grapery is full of the massive bunches, a sight amply repaying him for his toil and 
expense, congratulated by his numerous visiting friends, happy in his success. But exactly 
as he has gathered this first crop comes a very perplexing question. How shall this resplen- 
dent scene be re-enacted? and the reply is not easy. For a year or two the spur system will 
repeat it. Other modes are not successful, or are too cumbersome. 

At this point comes in a plan on which many have stumbled, and which has even been 
often suggested and acted on, but which, with a boldness, admirable freshness, and energy 
worthy the cause, is recommended by William Bright, esq., of Philadelphia. So successful a 
culturist of the vine, speaks with authority when he suggests and advises, and therefore his 
book is commended and should be read. His plan is to plant a double series of vines. The 
first or main row is the same as on the old plan, set at such distances apart as will suit the 
views of the owner of the vinery, say two to four feet, averaging three feet. Between each 
of these are planted the second or alternate row of vines, one year younger than the main 
vines. He then fruits the main vines one year, and cuts them down to the stump or near 
the ground, and the next year fruits the alternates, growing no fruit but a new and stout 
trunk or vine from the main stump. Thus he rotates the bearing and the renewal of the 
vines or canes year after year. 

Practically the system is commenced by setting out one year old vines as main vines as soon 
as the vinery is completed, and at the same time the alternate vines, which are eyes or buds, 
just stated. Both main and alternates are cut down in the fall, but an eye or two of the main 
roots are left to be fruited as tests of the vines. The second year the main vines fruit the 
one or two test-bunches, and throw a fine cane or vine to the ridge of the roof. In the 
fall of the second year the main canes are laid down and the alternates cut down to the 
four eyes, near the ground. The third year the main vines give the first full crop, and 
the alternate vines grow a stout cane or vine to the ridge. In the fall of the third year the 
main canes are cut down to the stump near the ground, and the alternates spared and laid 
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down. The fourth year the alternates bear their first crop of full fruit, and the main vines 
renew their canes ; and so on until, by age or exhaustion of the border, the vines, roots, and 
soil or border need to be replaced. 

This plan commends itself to every grape grower. It is simple and effectual. By fruiting 
each vine only every other year, vigor of the vines and richness of fruit unequalled are 
produced. We know of no system so well calculated for the grapery as this.; and for out- 
door vines it is eminently adapted to correct the slovenly negligence too commonly seen, 
that allows a vine to ramble at pleasure over the tops of arbors, trees, trellises, and the 
dwelling roofs of our citizens, giving a large quantity of half-ripened fruit, in place of the 
choice lesser quantity to each vine, but more fruit to the same space, of the radical thor- 
oughness implied by this plan. 

Mr. Bright further recommends the border to be divided, which is a just and reasonable 
idea, but whether absolutely essential to his system remains to be seen; also that air be 
circulated beneath the border. This is also radically to correct an evil, and probably to be 
approved. He accomplishes this by concreting or cementing the bottom of his excavation— 
a thing long done—and laying in mortar, on the concrete, bricks on their sides, and over 
these bricks laid sidewise he puts bricks flatwise, so as to let the drainage be through them 
into the air chambers thus formed below. These air chambers he continues up the sides of 
the border, between the border and the walls of the house. This admits the warm air of 
the house to the chambers below the borders, and thus the stimulus of a heated border is 
given to the vines. The divisions of the border he makes by placing on the drainage bricks 
laid flatwise, walls to separate the roots of the vines, made of bricks laid sidewise, and carried 
up two feet, or to the top of the border. This, in fact, as he says, is putting each vine in 
a large pot containing many cubic feet. It is best, however, not to limit the roots, as he 
does, a few feet from the vine towards the centre of the house, but let them run to the 
centre, and there separate them from the roots of the opposite side by a longitudinal wall 
through the whole length of the house, and that the secondary, or vines grown up the posts, 
be in pots. 

Though the detail must be omitted here, Mr. Bright’s pot culture is to be commended, and 
when the writer’s experience with his one hundred pots shall be obtained, he hopes to give 
the Patent Office the results, if of value. 

For the further training of the vine, the best plans of heating, the care of the vines, and 
other details, requiring much thought and space, the reader is referred to manuals, to period- 
icals, and other publications on the subject. 

The diseases of the vine are few beyond mildew. There is adamp, cold mildew, corrected 
by air and artificial heat; there is a hot and damp mildew, corrected by sulphur, cold, and 
dryness. Both deserve attention ; and, if they come, must have it, or the fruit is lost. 

The insects that have been observed by the writer are mainly two. A green bug, with a 
triangular-shaped back and light green wings, stops the vines at night, when there is the 
least desire it should be done, by eating off their leading bud or shoot, and may thus cause 
part of the best weeks of the year to be lost. The red spider is another pest. The novice, 
when he hears of spider, will look for a tangible, crawling one of some size; but this spider 
appears like ten thousand points, as small as if made by the touch of a delicate needle 
point on the leaves. A magnifying glass shows a whole army of them encamped on the 
leaf. A damp, hot air, or a hot, damp, sulphured air, causes the myriads to vanish. If let 
alone, the leaves lose their color and turn yellow and die, and consequently the vine droops. 

There are various kinds of heating flues, iron pipes, hot water and steam boilers, and 
other heating apparatus, which, however, have not been figured in this article. It ought 
to be said that the best plan of artificial forcing is to commence the fires on the 1st of Feb- 
ruary or March, so as to have only siz or eight weeks in which the fire is to be maintained ; 
and that if, by a month’s firing, the fruit can be got to ripen a month earlier, the grower 
will command better prices than to ripen later and sell his crop in competition with fall 
fruits and out-door grapes. The cold vinery, not forced at all, or a vinery forced only a few 
weeks, is all that can be recommended, and this can be done as well by common stoves and 
stovepipes as by the better but more costly brick flues. No remarks have been made here 
on the varieties of grapes, because every book speaks of them. Without particularly detail- 
ing the mode of attaching vines to the roof, wires parallel to the rafters, six to ten inches 
below the glass, are the best modes, or even nails in the rafters and strings about a foot 
apart. Much might be said too on water tanks, pump, and hose, watering the leaves and 
fruit by a fine jet ; how to wet the vine roots, an important matter ; but there is now no space 
for detail, and it requires only common sense to be understood. Dry borders, 80 often men- 
tioned, does not mean to dry up the border and vine, but only that, while watering freely, 
no superfluity can remain in them, Mildew is checked wonderfully by sulphur scattered dry 
and mingled in-the water used. There should be an examination, and if it is ‘‘dry, hot 
mildew,”’ it needs water, sulphur, and coolness; if ‘‘damp, cold mildew,”’ it is corrected 
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by heat, sulphur, and dryness. Mildew usually comes early, mainly in consequence of the 
change from the hot, damp air and excessive forcing in setting the fruit to the colder air 
and moderate growth of swelling the fruit, which change, if too violent, will fill the house 
with this destructive disease. It comes later, by another violent change, when the watering 
is stopped and a dry, hot air is created for ripening the fruit and giving it high color and 


flavor. 


THE FORESTS AND TREES OF NORTHERN AMERICA, AS 
CONNECTED WITH CLIMATE AND AGRICULTURE. 


BY J. G. COOPER, M. D., HOBOKEN, NEW JERSEY. 


The following attempt to point out some of the chief Characteristics of the vast Forests and 
no less vast Plains in our country, with their importance in connexion with Agriculture, has 
been suggested by numerous circumstances, having such a bearing, brought under the 
writer’s own observation during journeys through nearly all the regions of the United 
States, as well as the careful study of the observations of others, for the purpose of prepar- 
ing exact Maps of the Distribution of our Trees. 

Since the publication of a Preliminary Catalogue and brief article on the subject of their 
Distribution in the Smithsonian Report for 1858, many new facts have been collected, some 
of which are included in this paper. 

In studying this subject it seems most proper to commence with those regions which have 
few or no trees, the coldness of the climate wholly forbidding their growth, as well as the 
cultivation of nutritious plants, and thence to advance to those that are more richly wooded, 
and which produce every useful plant suited for cultivation in the temperate zone. 

For a number of degrees around the North pole the amount of heat is insufficient for the 
growth of those plants, which tend to become trees. The Line of Limitation is remarkably 
distinct, and the commencement of forests usually so sudden and uniform in its position as 
to indicate a fixed law of temperature as its cause. It does not form a circle with the pole 
as its centre, but a three-sided area with rounded corners, the most Northem side reaching 
to about latitude 70° in Norway and Siberia, near the level of the Arctic sea, while on the 
Western continent the limit descends from the Arctic circle, 69° 30’ at Behring’s Straits, in 
a nearly direct line, to latitude 60° at Hudson’s Bay, and, crossing Labrador in about the 
same parallel, strikes over the Atlantic South of Greenland, entirely excluding that large 
country and Iceland from the regions of tree growth. These limits will be further consid- 
ered in treating of their climatological relations. 

As all the trees found along this boundary are also met with in the United States, as well 
as the others which do not reach to this limit in British America, they are here briefly 
enumerated in the order of their occurrence, showing that their range, as far as known, 
usually corresponds nearly with the direction of this extreme Northern limit. 


TRHES OF THE LACUSTRIAN PROVINCE. 


Dr. Richardson* tells us that at the mouth of the Mackenzie’s river, latitude 68°, the 
following trees occur, generally dwarfed, but many showing, by their annual rings, a very 
great age: 


Ath. 58c. Betula papyracea, Ath. 61a. Populus tremulordes, 
Paper birch. Amer. Aspen poplar. 
Ath. 59a. Alnus incana, (HE. b.,) Ath. 61g. P. balsamifera, 
Speckled alder. Balsam poplar, Tacamahac. 
Ath. 59b. A. viridis, (E. C.,) Ath. 63a. Abies alba, 
Green alder. White spruce. 
Ath, 60b. Salix lucida, ; Ath. 68b. Juniperus communis, (E. C.,) 
Northern willow. Northern juniper, 


The numbers are those used in the catalogue of North American trees published in the 
Smithsonian Report for 1858. The region where the tree is believed to be most abundant is 
indicated by the abreviated name prefixed, as Ath. for Athabascan, the region between the 
Rocky mountains and Hudson’s Bay. 


* Expeditions in search of Sir John Franklin. 
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Further South on Mackenzie’s river the following are met with at the Arctic circle, 67° 30!: 


Ath. 21b. Cerasus Virginiana, 
Choke cherry. 

Ath. 62a. Pinus Banksiana, 
Gray Scrub pine. 


At latitude 65°: 


Ath. 24. Amelanchier Canadensis var. a ? alni- 


Folia, 
Service berry. 


Alg. 63¢. Abies nigra, 
Black spruce. 
Ath. 64a. Larix Americana, 
Larch Tamarack. 


At latitude 62°: 


Alg. 63d. Abres balsamea, 
Amer. balsam fir. 


Alg. indicates that the tree abounds most in the Algonquin region, East of Hudgon’s bay 


and North of latitude 50°. 
At latitude 59° he found: 
W ? 21c. Cerasus serotina 2 
Black wild cherry. 


Ath. 22c. Pyrus Americana, 
Amer. mountain ash. 


And at latitude 56° 30’: C. 62d. Pinus resinosa, Red or ‘‘ Norway ’’ pine. 


W? denotes that the tree met with may have been one of the species prevailing West of 
the Rocky mountains, as the above named is generally more Southern in its range. 

Those of the above which reach the limit of trees at latitude 60° in Labrador are: 58b 
59(?) 60(b?) 6la, 21b, 68b, 64a, 63e, 63d, 22c.* 

Crossing from the basin of the Mackenzie to that of the Saskatchewan, about latitude 549, 


the following make their appearance : 


OQ. 6b. Rhus glabra, 

Smooth sumach. 
O. lla. Negundo aceroides, 

- Box elder. 

C. 21a. Cerasus Pennsylvanica, 

Red wild cherry. 
C. 42a. Fraxinus Americana, 

White ash. 
C. 42d. F. sambucifolia, 

. Black or Water ash. 

C. 45b. Ulmus Americana, 

White or Weeping elm. 


O. 45c.? U. racemosa, 
Northern corky elm. 
C. 53a. Quercus rubra, var.? ambigua, 
Gray oak. 
Alg. 65a. Thuja Occidentalis, 
Canadian Arbor vite. 
All. 68a. Juniperus Virginiana, 
Red cedar or Juniper. 
Alg. 69a.. Taxus Canadensis, 
Can. Yew; Ground hemlock. 


In this list All. is for Alleghany and O. for Ohio, the regions East and West of the 
Alleghany mountains, Southward of latitude 43°. C. means Canadian, the Region between 
latitude 43° and 50° to 54°, to be again alluded to.7 

At the South end of Lake Winipeg, about latitude 50°, are first met: 


C.? Ta. Tilia Americana, 
Linden basswood. 

C. 10a. Acer saccharinum, 
Sugar maple. 

All. 10d. A. rubrum, 
Red maple. 

C. 10e. A. Pennsylvanicum, 
Moosewood ; Striped maple. 

C. 10k. A. spicatum, : 
Mountain maple. 

QO. 20a. Prunus Americana, 7 
Northern wild plum. 


O. 53e. Quercus obtusiloba, 
Post ox Iron oak. 
All. 53b. Q. alba, 
White oak. 
C. 55a. Tagus ferruginea, 
Northern or Red beach. 
C. 57. Ostrya virginica, 
Hop hornbeam, Leverwood. 


‘All. 61h. Populus, var.? caordicans, 


Balm of Gilead poplar. 
C. 62j. Pinus strobus, 
White pine. 


Further Egst in the basin of the St. Lawrence and lakes the following species are added 
occurring in the order here given in coming Eastward : 


O. 63c. Abies Canadensis, 
Hemlock spruce. 
O. 53a. Quercus macrocarpa, 
Burr or Overcup oak, 
Alg. 58d. Betula excelsa, 
Yellow birch. 
All. 58¢. B. nigra, 
y Black birch. 


All..58c. B. lenta, 

Cherry or Sweet birch. 
All. 58a. B. populifolia, 

White Oldfield birch. 
C. 61b. Populus grandidentata, 

Soft aspen poplar. 


* G. Cartwright’s Journal of 16 Years? Residence on the Coast of Labrador. Newark, (Eng.,) 1792, I1I, p. 223 
} Richardson mentions others occurring on this route, which will be hereafte spoken of, 


pate A 
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Along the Atlantic the Northward range of all the above is about two degrees further 
South, in New Foundland,* Nova Scotia,; and Canada East, omitting lla and 53a, which 
do not extend East of Ottawa or Sorel, branches of the St. Lawrence. 

Of the above 46 species of trees, 59a, 59b, 60b, 61g, 68b, 62d, are within the Eastern 
United States, limited to the Alleghany range of mountains, North of latitude 43°. Of the 
others only lla, 10d, 68a, extend their range South of the end of the Alleghany uplands, 
about latitude 349; and 58b, 6la, 63a, 63e, 63d, 64a, 22c, 69a, 10c, 10k, 62), 68e, are 
confined to the higher mountains, becoming scarce South of latitude 38°. 

It thus appears that the forests of the Alleghanies are, in great measure, merely spurs of 
the more extensive forests of the same trees North of the United States, covering the Atha- 
bascan, Algonquin, and Canadian Regions ;{ while we also find that all their characteristic 
trees (indicated by the letters prefixed to the names) become more and more scarce towards 
the South within the United States. From the above facts, these Northern forest-clad re- 
gions, with the higher Alleghanies as a branch, may be considered as forming a Natural Prov- 
ince especially adapted to the growth of a large number of trees which have spread so as to 
cover the whole surface, except some limited tracts too marshy or rocky for them. 

This Province, called from the large number and size of its lakes the Lacustrian, thus 
extends from the Rocky mountains East to the coast of Labrador, and from the Northern 
limit of forests South to latitude 43° at or near the level of the sea, the Alleghanies forming 
an extension of it towards the South. 

But West of Lake Erie another circumstance enters to limit it on the Southwest, namely, 
the commencement of the Prairie country, where most of the characteristic trees cease to 
appear. 

"ithe line marking this boundary curves gradually from West to Northwest, commencing 
at the West end of Lake Erie, and on reaching Lake Winipeg pursues a Northwest direc- 
tion to the base of the Rocky mountains, about latitude 60°. 

The subdivision of this Province into three Regions, characterized by the prevalence of 
eertain trees, seems warranted by the facts of distribution just given. The Canadian, em- 
bracing its more Southern part, has fifteen species reaching their highest development and 
abundance within it. Its Northern boundary is from the Saskatchewan basin, near the forks 
of that river, to Lake Superior, and thence East to the Gulf of St. Lawrence, including New- 
Foundland. It thus includes all the Northern side of the St. Lawrence basin, and its South 
side, excepting the Southern shores of Lakes Michigan and Erie. 

The Algonquin and Athabascan Regions lying North of this on the East and West sides 
of Hudson’s bay seem to differ in their relative proportions of the remaining seventeen 
common trees of the Province; but in referring thirteen of them to the latter and five to the 
former, I only show the present testimony in the case, without intending to state these as 
the kinds actually most prevalent. This Province has then 32 characteristic trees, and 13 
others skirting its Southwestern borders. Besides these, 5, 6a, 6c, 10e, 18, 23a, 23c, 23e, 
25a, nine more cross its Southeastern borders, as mentioned in a succeeding list. 


TREES OF THE APPALACHIAN PROVINCE. 


By this name I intend to designate all that part of the Atlantic States South of latitude 
43° and East of the border of the Prairies, which, commencing at the West end of Lake 
Erie, forms a curve nearly parallel to the Atlantic coast, and ends at the Southwest corner of 
Louisiana. All this was originally covered by a dense forest of remarkable richness both 
in the variety and beauty of its trees—in this respect surpassing any other part of the tem- 
perate and even many parts of the tropical zone. 

Though there is no very distinct line by which to divide this into two Provinces, as might 
be considered warranted by the great number of trees it possesses, yet a general subdivision 
into the uplands and the lowlands is very perceptible, the latter embracing the sandy sea- 
board, pine barrens of the South, and swamps of the lower Mississippi valley. These each 
include three Regions, whose borders cannot be very definitely laid down, but having evi 
dently each its characteristic trees. They are briefly: 

1. The Alleghanian, (d,) comprising the Eastern slopes of the uplands and lower Alle- 
ghanies, terminating in a point at latitude 34° in Georgia. 

2. The Ohio, (e,) including the Eastern uplands of the Ohio valley, East of the Prairie 
border and North of latitude 38°. 

3. The Tennessee Region, (f. f,) embracing all the remaining uplands, the Southern slopes 
of the Alleghany hills facing the Gulf of Mexico, and the Ozark mountains or wooded table- 
land bordering the West side of the lower Mississippi valley. 

4. The Carolina Region, (g,) bordering the Atlantic coast, between the Alleghanies and the 


uae ee History of New Foundland, 1842, I, 289, ana Juke’s Physical Geography of New Found- 

n fe wik. 

;Gesner’s Industrial Resources of Nova Scotia, Hal.,1849, 
{ Marked on the Map as a, b, c. 
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ocean, from Middle Georgia, North to Long Island, and with soattered outspurs as far as the 


coast of Maine. 


5. The Mississippi Region, (h,) or the lowlands bordering the Gulf of Mexico, from Middle 
Georgia to Texas, and extending up the lower. Mississippi and branches to lat. 88°. 

6. The Florida Region, (i,) including most of the State of Florida, or all South of lat. 30° 

Very near lat. 43° on the uplands, near the Atlantic coast, the following trees are first 


met with, namely, in Maine: 


All. 30. Kalmia latifolia, 
Mountain laurel.* 
All. 31a. Rhododendron maximum, 
Great laurel. 
All. 42¢. Frazinus viridis, 
Green ash. 
O. 50a. Platanus Occidentalis, 
Buttonwood; Sycamore. 
All. 51a. Juglans cinerea, 
Butternut ; Oilnut. 


In New Hampshire : 
O. 44. Sassafras officinalis, 
Sassafras. 
All. 52b. Carya alba, 
Shell-bark hickory. 
All. 52d. C. tomentosa, 
Mocker-nut hickory. 


In Vermont : 


Tenn. 9a. Vitis labrusca, 

Northern fox grape. 
O. 9c. V. aestivalis, 

Summer grape. 
0. 9d. V. cordifolia, 

Winter or Frost grape. 
T. 25b. Cornus florida, 

Flowering dogwood. 
A.? 42b. Fraxinus pubescens, 

Red ash. 
(O. 45c. Ulmus racemosa, 

Northern corky elm.f) 


All. 53g. Quercus castanea, 
Chestnut oak. 
All. 53r. Q. tinctoria, 
Black oak ; Quercitron. 
All. 54a. Castanea Americana, 
Chestnut. 
All. 62f. Pinus rigida, 
Northern Pitch pine. 


0? 62f. C. glabra, 

Pignut or Broom hickory. 
O? 53f. Quercus, var. ? discolor, 

Swamp white oak. 
All. ? 53h. Q. var. 2? monticola, 

Rock chestnut oak. 


0.? 47a. Celtis Occidentalis, 

Northern hackberry. 
O. 49a. Morus rubra, 

American mulberry. 
T. 52g. Carya amara, 

Bitter or Swamp hickory. 
All. 60a. Salix nigra, 

Black willow. 
O. Gle. Populus, var ? Canadensis, 

Canadian poplar. 
All. 63b. Abies Fraseri, 

Southern balsam fir. 


Of these, numbers 30, 31a, 42c, 63c, do not extend West of the Alleghany range, but 
several others appear in their place in New York and the Southern borders of Canada. 


In New York : 


T. 1b. Magnolia acuminata, 
Cucumber tree. 
T. 3a. Astmina triloba, 
Pawpaw, Custard apple. 


In Canada : 
T. 5. Ptelea trifoliata, 
Trefoil tree. 
All. 6a. Rhus typhina, 
Velvet sumach. 
M? 6c. &. venenata, 
Poison sumach. 
O. 10c. Acer dasycarpum, ~ 
White or Soft maple. 
0. 18 Gymnoclodus Canadensis, 
Coffee-bean tree. 


O. 22a. Pyrus coronaria, 
Western Crab-apple. 
(O. 53a. Quercus macrocarpa, 
Overcup, or Burr oak.) 


O. 23a. Crataegus erus-galli, 

Cockspur hawthorn. 
O. 23c. C. coccinea, 

White hawthorn. 

O. 23e. C. tomentosa, 

Downy-leaved hawthorn. 
All. ? 25a. Cornus alternifolia, 

Green dogwood. 


And in Michigan (somewhat doubtfully) : 
0. 42e. Fraxinus quadrangulata, Blue ash. 


* The unreliability of popular names is shown by the very distinct plants confounded under the name 
“ Laure},”? which led Blodgett into one of the many scientific inaccuracies of his chapter on “+ Climatological 
range of forests.?? On page 412, near the bottom, he confounds the Kalnia with Magnolia grandiflora of the 
South! quoting some yague authority on the distribution of our “ Laurels.” At Jeast five other very distinct 
trees of this country are locally known by this name, while all are distinct from the true Laure] of Europe, 
one only (82 of Calalist) being even of the same family of plants. : 

} Those names tn parenthesis have been before given, but are repeated to show the difference in the North- 
Bastern range. 
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It thus seems that the Alleghanies in this latitude form a good line of division between 
forms characteristic of the Regions on their opposite sides; for even the two marked ‘*All.”” 
in the last list are more common on their East side a little more Southward. 

Proceeding Southward along the uplands many are added, at intervals, to the list. 

In Massachusetts: 


T. 2. Liriodendron tulipifera, O? 53s. Q. coccinea, 
Tuly’s tree ; ‘‘ Poplar.’’ Scarlet oak. 
O? 4a. Zanthoxylum Americanum, O? 53g. Q. palustris, 
Northern prickly ash. Pin or Swamp oak. 
A. 10b. Acer, var? nigrum, T. 62e. Pinus mitis, 
Black sugar maple. Yellow or Spruce pine. 


(TL. 53¢. Quercus obtusiloba, 
Post oak; Iron oak.) 
In Pennsylvania and the uplands of New Jersey: 


T. le. Magnolia umbrella, A. 22b. Pyrus angustifolia, 
Umbrella tree. Narrow-leaved crab apple. 
T. ld. M. Fraser, T. 32. Oxydendrum arboreum, 
Ear-leaved magnolia. . Lousewood; Sorel tree. 
(O. lla. Negundo aceroides, All. 41. Chionanthus Virginica, 
Box elder.) Fringe tree. 
0. 12a. Aesculus glabra, T. 52c. Carya sulcata, 
Ohio buckeye. Thick shell-bark hickory. 
T. 15a. Robinia pseudacacia, T. 53). Quercus imbricaria, 
Common locust tree. Laurel or Shingle oak. 
O. 17a. Cercis Canadensis, T. 55b. Tagus, var ? alba (sylvestris,* ) 
Red bud. White or Southern beech. 
T. 19a. Gleditschia triacanthos, A. 62b. Pinus inops, 
Honey locust. Jersey scrub pine. 


On the uplands of Maryland and Virginia: 


A. 15b. Rodinia viscosa, T. 38a. Halesia tetraptera, 
Sticky locust tree. Silver-bell tree. 

TD. 23j. Crataegus cordata, A. 62¢. Pinus pungens, " 
Washington hawthorn. Table mountain pine. 


Finally limited to the most Southern and Western Alleghanies (Tennessee Region:) 


T. Lf. Magnolia macrophylla, T. 6d. Rhus cotinoides, 
Large-leaved magnolia. Amer. smoke tree. 

T. 12b. Aesculus macrostachya, T. 45e. Ulmus crassifolia, 
EKatable buckeye. Thick-leaved elm. 

T. 16. Cladrastis tinctoria, T. 48. Dfaclura aurantiaca, 
Yellow wood. Osage orange. 


T. 38b. LHalesia diptera, 
Two-winged bell tree. 


The first four grow naturally only East, and the last two only West of the Mississippi, as 
ar as is now known, and thus being peculiar to the Region. 

Of these lists, 1b, 3a, 22a, 53a, 5, 18, lc, lla, 12a, 17a, 52c, 53j, are very scarce or un- 
known on the Eastern side of the mountains, (Alleghany Region,) while 60a, 63b, 62e, 22b, 
41, 62b, 62c, seem equally rare West of it, and are therefore its most peculiar trees. 

Only 45c, 42e, can be considered as nearly peculiar to the Ohio Region. 

Coming to the sandy lowland Regions of the Atlantic and Gulf coasts: 

Even in Maine there may be found two straggling species in very small numbers, viz: 


C. 38a. Ilex opaca, C. 61e. Populus heterophylla, 
Amer. holly. Downy-leaved poplar. 
In New Hampshire, near lat. 43°: 


M. 26. Liquidambar styraciflua, C. 27a. Nyssa multiflora, 
Sweet gum. | Pepperidge; Sour gum. 


* Falba Rafinesque ; sylvestria being too near sylvatica of Europe, 
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In Massachusetts: 


C. la. Magnolia glauca, M. 61f. Populus angulata, 
Sweet bay magnolia. Southern cottonwood. 
C. 34a. Diospyros Virginiana, C. 66a. Cupressus thyoides, Py 
Persimmon. Southern white cedar. 


_ In Southern New Jersey and the adjoining corner of Pennsylvania along the Delaware 
river: 


M. 7b. Tilia heterophylla, M. 53e. Quercus prinus, 
Southern linden Swamp chestnut oak. 

M. 12c. Aesculus Pavia, C. 53k. Q. phellos, 
Smooth buckeye. Willow oak. 

M. 12d. Ae. flava, C. 58n. Q. nigra, 
Yellow buckeye. Black-jack oak. 

M. 47b. Celtis, var? Mississippiensis, C? 53q. Q. falcata, 
‘* Hoop ash,’’ or hackberry. Spanish oak. 

M. 52c. Carya microcarpa, C. 54b. Castanea pumila, 
Water hickory. | Chinquapin. 

In Delaware and the low country of Maryland, near latitude 38° 30’: 

C. 9b. Vitis vulpina, M. 6? Zaxodium distichum, 
Southern foxgrape. Bald cypress. 

C. 43a. Persea Carolinensis, M. 92. Arundinaria macrosperma, 
Red bay. Giant cane. 


C. 62h. Pinus taeda, 
~ Loblolly pine. 


In the low country of Virginia occur : 


C. 8a. Gordonia lasianthus, M. 42f. Frazinus platycarpa, 

Loblolly bay. Southern swamp ash. 

M? 23g. Crataegus arborescens, M. 45d. Ulmus alata, 

Tree hawthorn. Southern corky elm. 

C? 23h.. C. aprifotia, F. 53i. Quercus virens, 

Cut-leaved hawthorn. Live oak. 

C. 231, C. flava, M. 538m. Q. aquatica, 
Yellow-berried hawthorn. Water oak. 

M. 37. Symplocos tinctoria, M. 62i. Pinus palustris, 
Sweet-leaf; Horse-sugar. Long-leaved pine. 

M. 40. Olea Americana, : 
Devil wood. 


In North Carolina : 


F. th. Magnolia grandiflora, 
Evergreen magnolia. 
M. 13a. Frangula Caroliniana, 
Séuthern buckthorn. 
M. 21d. Cerasus Caroliniana, 
Evergreen cherry ; Laurel. 


In South Carolina : 


M. 53d. Quercus lyrata, 

Southern overcup oak. 
C. 60c. Salix subvillosa, 

Downy-leaved willow. 
FE. 71. Chamaerops palmetio, 

Tree palmetto. 


‘C. le. Magnolia, var ? pyramidata, M? 36a. Bumelia lycioides, 
Pyramid magnolia. Buckthorn bumelia. 
Ce4b. Zanthoxylum Carolinianum, M. 36b. B. lanuginosa, 
Southern prickly ash. Rusty bumelia. 
M. 19b. Gleditschia monosperma, C? 36c. B. tenaz, 
Water locust. Silvery bumelia. 
M. 23i. Crataegus aestivalis, M? 52h. Carya, var. myrioticacformis, 
Summer hawthorn. Nutmeg hickory. 
M. 27b. Nyssa uniflora, ©. 531. Quercus cinerea, 
Southern tupelo. Upland willow oak. 
C. 28. Sapindus marginatus, C. 62g. Pinus, var? serotina, 
Soap-berry ; ‘‘wild china.’ Pond pine. 


C. 29. Cyrilla racemiflora, 
Carolina ironwood. 


A22 AGRICULTURAL REPORT, * 


Of the preceding 54 species of the Lowland Regions, 66a, 231, 33b, 60c, 29, 62g, do not, as 
far as now known, extend West of the Savannah river, thus being peculiar to the Carolina re- 
gion ; stragglers of the first only being reported to grow in Canada and Ohio, where, however, 
65a is very often mistaken for it. (See list of latitude 54° and of Pacific side.) 

Along or near the Savannah river, in lower Georgia, may be found: 


M? 1g. Magnolia corda.a, M. 27¢. Nyssa, var? coccinea, * 
Heart-luaved magnolia. Red Tupelo; Ogeechee lime. 
BM? 8b. Gordonia pubescens, M? 35. Catalpa bignonioides, 
Franklinia ; Bay. Catalpa ; Indian bean. 
M. 14. Cliftonia ligustrina, F? 39. Pinckneya pubens, 
Buckwheat tree. Georgia bark. 
M. 20b. Prunus Chickasa, M. 46. Planora aquatica, 
Chickasaw plum. Planer tree. 


Further West, near the Gulf and the Mississippi river, the following successively occur : 


M. 52a. Carya olivaeformis, M. 47c. Celtis, var ? integrifolia, 
Pecan-nut. Whole-leaved hackberry. 
BM. 23k. Crataegus berberifolia, 41 


Barberry-leaved hawthorn. 


These three, with numbers 14, 20b, 27c, 35, 46, seem nearly or quite peculiar to the Mis- 
sissippi Region, though 20b and 52a also extend some distance into Texas, as will be here- 
after noticed ; 8b and 39 are as yet known only as occurring on the borders of Georgia and 
Florida, and may hereafter be found rather peculiar to the latter Region. 

In the Mississippi valley 34a, 61f, 53n, 52a, extend North to latitude 40° 20’ in Illinois ; 
none of the rest above latitude 38°; 33a, 12c, 53k, 54b, 62h, 42f, 53m, 13a, 21d, 53d, 4b, 
27b, 28i, 52h, 27c, 47b, do not reach latitude 35°; la, 53k, 43a, 8a, 23g, 40, 53i, 621, 1h, 
71, le, 23i, 531, 14, 23k, are not known to grow as far up the valley as latitude 339. De- 
ducting these 34, and ten or eleven ‘others confined to the Carolina region and Georgia, 
jeaves 18 which are known to have their Northern limit near the mouth of the Ohio river, in 
Kentucky, Missouri, or Illinois, viz: 26, 27a, 7b, 12d, 52e, 47b, 53e, 53q, 9b, 67, 72, 37, 
45d, 19b, 36b, 20b, 35, 46. Except the last five, all of these range as far North on the 
Atlantic coast, and the first eight from two to five degrees further. The exceptions are the 
three last, confined to the Mississippi Region, and the two preceding them, whose Northeastern 
range is perhaps not positively established, } 

With regard to the two other lists, some will probably yet be found higher up the Missis- i 
sippi, especially la, 47b, 538k, 54b, 43a, 23g, 23h, 40, 621. 


THE FLORIDA REGION. ' | 


One tree as yet found only at Apalachicola, Florida, might be referred either to the Mis- 
sissippi or Plorida Region, viz: 70a, Zorreya taxifolia, Florida Torreya, also called there 
‘+ Stinking cedar.’” Its range will probably be found to extend into the peninsula, and it 
will then be one of the peculiar species of the Florida Region. 

Four trees of the preceding lists have been marked F., as being most abundant and highly 
developed on this peninsula. One of them, 39, is nearly peculiar to it, and 8b, of the Mis- 
sissippi (?) Region, may yet be found so. 

¥ et South are found the following, near or at New Smyrna, lat. 28° 54’, on the East 
coast: 


98a. Acacia latisiliqua, 105. Laguneularia racemosa, 
Broad-pod acacia. White mangrove. 
F ? 100. Psidiwm buxifolium, 106. Papaya vulgaris, s 
Box-leaved guava. True papaw. ’ 
102a. Eugenia latifolia, + 107. Rhizophora Americana, 
Forked eugenia. American mangrove. 
About latitude 28°: 
VY. 108. Ardista Pickeringit, 132. Chrysobalanus icaco, 
Florida ardisia. Cocoa plum. 


113a. Coccoloba uvifera, 
Sea-side grape. 


¥N, coccinea, Bartram Travels, 14; copitata, Mich. 
{ Myrtus? latifolia, Bartram Travels, 1774, dichotoma, D. C. 
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Between this point and Fort Dallas, lat. 25° 55’, the following occur at uncertain limits: 


8b. Anona laurifolia. . 
Laurel-leaved custard apple. 
4c. Zanthoxylum pterota, 
Wing-leaved prickly ash. 
Ge. Rhus melopium, 
Broad-leaved poison sumach. 
36g. Bumelia mastichodendron, 
Mastic plum bumelia. 
43b. Persea, (undetermined, ) 
White bay. 
91. Simaruba glauca, 
Bitter wood. 
95. Burera gummifera, 
‘Gum Elemitsee.”’ (?) 
96. Ximenia Americana. 


97. 
102b. 


Piscidia erythrina, 

Jamaica ‘‘ dogwood.”’ 
Eugenia procera, 

Branching eugenia. 


. L. buxifolia, 


Box-leaved eugenia. 
Cordia sebestena. 


. Crescentia, (undetermined,) 


Seven-year apple. 


. Coccoloba Floridana,* 


Pigeon plum. 


. Ficus brevifolia. 


Short-leaved fig. 


. Ff, aurea, 


Golden fig. 


Of these lists only one is known to be peculiarly Floridian, viz: 108; the rest are widely 


distributed in the tropics of America. 


102, 105, 107, 113, 132, 3b, 36g, 43b, 91, 102b, 102c, 113b, are common enough to be of im- 
portance either for their wood or fruit; the others seem to be merely stragglers from the tropics. 
Besides these, 104, Conocarpus erecta, and 112, Avicennia tomentosa, are said to extend to Tampa 
Bay, lat. 28°, on the West side, and 21 other tropical trees or shrubs are described by Nuttall 
as being found on the Keys, (small islands,) which have not been found on the Main land. 
A list of these is given in the Catalogue before referred to, and they are described by Nuttall, 


in his continuation of Michaux’s Sylva. 


Of the preceding lists the following have been traced to various degrees South: 

To St. Mary’s river, lat. 30° 25’, the Northeastern boundary of Florida: le, 2, 3, 15a, 29, 
30, 56, 57. To about lat. 27° 30/ in the interior: 17a, 25b, 32, 36c, 53t. To lat. 299, at 
Lake George: 5, 6c, 12c, 38a, b, 53n, 55b. To lat. 28° 30’, on the St. John river, (Lake 
Monroe:) 10d, 1la, 13a, 19a, b, 27b, 37a, 40a, 45d, 53k. On the Hast coast: Lh, 21d, 26, 33a, 
53e, q, 621, 68a. To lat. 27° 30’: 8a, 52e, 53m, 6la. To lat. 25° 55: 49e, 44. ToCape 
Sable, the end of the State, in lat. 25° 15’: la, 4b, 9b, 34a, 53i, 1, 62h, 67, 71, 72. Of 
these all belong to the lowland Regions in greatest abundance, except the following: 2, 3, 
15a, 30, 56, 57, 17a, 25b, 32, 534, 5, 38a, b, 55b, 10d, lla, 19a, 53c, 68a, 62e, 49a, 44: 
making 22 out of 54, and nearly all of these are mere stragglers from more Northern 
Regions, when their relative abundance, range, and growth is compared with that of the 


others mentioned. 


THE CAMPESTRIAN PROVINCE. 


This word Campestrian is here used to express the most marked characteristic of the 
“¢Prairie’’ and great ‘‘ Central Plain’’ Regions of North America, which consists in their 
comparative destitution of forests and nearly uniform surface, gradually rising from the 
level of the Gulf of Mexico to the base of the Rocky Mountains, where they attain an 


elevation of from 4,000 to 5,000 feet. . 


Although with regard to the trees only the half-wooded prairies of the Hastern border 
might appear more properly connected with the Appalachian Province, their want of any 
peculiar trees, and the great change observed in their smaller vegetation and animals seems 
to point to their want of forests as a more important character than their partial existence 


Eastward. 


The Eastern boundary of this Province has been already mentioned as forming the Western 
boundary of the Appalachian and the Southwestern limit of the Lacustrian Provinces. Com- 
mencing at the Rocky Mountains in lat. 60°, it runs Southeast to the South end of Lake 
Winipeg, lat. 50°; then sweeping round with a curve crosses Lake Michigan about lat. 
43°, and terminates at the West end of Lake Erie, lat. 42°. There, turning abruptly ata 
right angle, it curves parallel to the Atlancic coast in a Southwest direction, and ends at the 
mouth of Sabine river, the Western boundary of Louisiana. 

The valley of the Rio Grande forms the Southern boundary of this Province ; for crossing 
it into Mexico, mountains are found to come down almost to the ‘coast, accompanied by a 
new and marked character of both animal and vegetable life; a few of the forms straying 


across the boundary into Texas. 


* C, Floridana, Meisner, in D. C. Prod.; parvifolia, Nur, not of Poiret. 
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The base of the Rocky Mountains, commencing with the Guadalupe Range of Western 
Texas, about long. 104° 30’, and running Northwest to lat. 60°, forms the Western boundary. 

This Province may be conveniently divided into five Regions of about equal size and with 
distinct. characters, viz: the Saskatchewan, (1,) embracing all North of lat. 49°, together 
with the basin of the Winipeg, or North Red river ; the Illinois (Ix) or Eastern Region, bounded 
for the present by the forest Provinces on the Hast, the 97th meridian on the West, the 38th 
degree of latitude on the South, and the 46th on the North; these coinciding nearly with 
its natural boundaries ; the Texan region (j) next Southward, and extending West to the 
101° of longitude on the Rio Grande ; while the remaining bare plains East of the Rocky 
Mountains are divided by lat. 88° into the Dacotah Region Northward and the Comanche 
Southward of it. 

It is not necessary here to describe the geological and other changes which mark the line 
between the Eastern and Western Regions within the portion of this Province South of lat. 
49°; the fact of there being an almost entire disappearance of trees even along the streams 
West of long. 970 at the North, and from that point to long. 101° South of lat. 38°, is suf- 
ficient for the present. ¢ 

In the Illinois Region trees grow at first in groves scattered, or lining the river banks, 
and forming wider belts in proportion to the size of the river, thus becoming less extensive 
towards the Southwest and Northwest corners, which are the driest and least watered by 
streams. The Northeast corner, just South of Lake Michigan, being low and marshy, is also 
but thinly wooded. 

The Texan Region differs in having many distinct trees and more extensive isolated groves 
not depending on the waters of the rivers, of which the most remarkable is the ‘‘ Cross 
Timbers,’”’ a belt of forest extending almost unbroken from lat. 35° South to lat. 32°, near 
the 98th meridian, covering altogether about 6,000 square miles, and containing about 
forty species of trees of the Appalachian Province. 

Connected with the existence of these groves is the uneven character of the surface caused 
by scattered ridges and spurs of the Ozark system of Mountains running Southwesterly 
through Texas. 

Neither of these Regions having any peculiar trees or any which are most abundant in 
them, the following tables will show how they are distributed : 


More abundant\in Canadian Regions... 224. -c2-eesene anos sees eeeeee 8 
mye He Ohio or Alleshaniy 2. = ce. .decoce eee eee ae 43 
os ut Mississippi or Carolinas 22325-5~ss~ssanaeee see eens 11 
Total trees of Illinois Region..........-.- Ae eS Ae Sn ss5055- 62 
Others of Regions Eastward not found in it, 13. i. 
More abundant icAppalachian Province: 1... -essscucenseeee meee ene 60 
G3 ae Mexicamibrovince, (Southward)>-ns-sccecemeabees eae 12 
Totalvot the MexanwRecione =< sccccameccco cece eeeeee peers coe eee 72 


The three remaining Regions being almost entirely woodless, have, of course, very few 
species of trees, but a few stragglers occur in them belonging to the Mountain Regions 
toward the West. None of these, however, are sufficiently abundant or luxuriant to be of 
much use except the following, unless it is along the extreme boundaries of the Regions : 


Cda, 42a. Fraxinus Americana, W? 61d. Populus monilifera, 
White ash. Western cottonwood. 

Cda, 45b. Ulmus Americana, All. 68a. Juniperus Virginiana, 
White elm. Red cedar; Juniper. 


The remaining species are distributed as follows : 


Comanche. | Dacotah. Saskat. 

Trees more abundant Northward ...... es eS 1 2 3 
“ Me di South wardieeee ee ee eee 9 0 2 

“ ‘ ce Hastward (2 se Cop ee 8 12 6 

be be ce Westward: .< eee oeee eee Ean See 4 2 2 
Total found in each Region ......--.. 22. Bypass 22 16 11 
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RELATION OF TREES TO CLIMATE IN EASTERN NORTH AMERICA. 


There can be no doubt that the Northern limit of forests on this Continent depends chiefly 
on the temperature, although observations having been. made at only few and scattered 
localities along the line, it is not possible to say what isothermal lines correspond exactly 
with it. Besides, they will be found to vary along different portions according to the fol- 
lowing circumstances : 

It has been found that one chief condition for the growth of every plant is the total 
amount of heat to which it is exposed while growing, ascertained by adding together the 
mean temperature of all the days during which it is growing, from the time the seed 
sprouts until the plant dies. This has been proved very distinctly with regard to animals, 
and is doubtless not less so respecting perennials." Thus not only the mean temperature 
of the year must be considered, but in these Northern Regions that of summer also, being 
the only season in which vegetation is active. Therefore, Regions with a lower annual tem- 
perature may, from having hotter summers, produce plants which would not grow in other 
Regions where the winter and the annual warmth are higher, but the summer heat lower. 
This is well known to be the case in comparing the productions of the Eastern United States 
with those of Europe in the same latitude, or with those of our States on the Pacific. 

The second most important condition is the degree of cold to which the temperature 
sinks in winter; for, as is well known, certain trees may grow well for years in some 
localities, and then be killed by an unusually cold winter. 

Judging from isothermal lines well established in more Southern latitudes, we cannot 
expect this Northernmost limit to be exactly parallel to the lines of temperature for any 
season throughout its length from the Atlantic to the Pacific; for besides the irregularities 
depending on different elevations of the surface, would be those arising from the conditions 
just mentioned, which differ towards the East and West sides of the Continent. 

Still further, the influence of climatological conditions being different on each distinct 
species of tree, it must be ascertained that some one species grows along the whole line; 
and if, as is very probable, several do so, they may then be differently affected by the 
various relations of the summer and the winter lines to each other along various portions 
of the tree boundary. These circumstances will be further discussed hereafter. 

The main points to be attended to regarding this Northern limit are, that it reaches its 
highest point near Behring’s Straits and Makenzie’s river; its lowest at or near Hudson’s 
bay, about long. 979 W. The first of these facts corresponds with the mildness of the 
winters towards the Pacific coast; the second with their severity near the 97th meridian, 
all the way South of the Gulf of Mexico. 

Richardson and others speak of trees, varying in age, being found dead at points beyond 
the present limit of their Northern range, indicating, probably, an excessively cold winter 
at some late period, or a number of such winters occuring at intervals, or finally a gradual 
and progressive increase in their severity, which may be still going on.t 

The next marked boundary towards the South, that separating the Canadian region from 
those Northward of it, has a course nearly parallel to the Northern limit of trees, those 
limited by it in their Northern range extending at least four-degrees further North along 
the Lower Saskatchewan than at the Gulf of St. Lawrence, and probably six degrees more 
than at Lake Superior, which lies near the meridian of greatest cold. ‘The elevation of the 
country, although reaching a thousand feet near the Western end of this region, does not 
seem to influence the vegetation much, the difference of temperature being only about three 
degrees at that elevation. The height of the ridge bounding the St. Lawrence basin on the 
North, though not distinctly known, may, to a ‘slight degree, protect vegetation immedi- 
ately South of it from the Arctic blasts which would destroy it to the North, and thus enters 
as an element of the boundary. 

It is not known that any difference in climate, as regards moisture, prevails between the 
regions East and West of Hudson’s bay; but the Algonquin, on the East, being nearly 
surrounded by water, is probably more abundantly supplied with rains than the Athabascan. 
This induces the belief that the trees known to be limited to the Eastern part of the Cana- 
dian and Eastern slopes of the Alleghanies (58d, 58c, 58e, 58a, 61b of Canadian list) require 


more moisture than is found in the Athabascan region, and may, one or all, be most abun- , 


dant in the Algonquin. 

Richardson tells us that the winters are very dry at Great Slave lake, and that evapora- 
tion is rapid and complete in the coldest weather, the snow and even the iee disappearing 
in this way, while the cold rémains for weeks together below zero. Still the ground seems 
to be everywhere covered with a deep snow through the cold months, and the amount of 


a 


* A. De Candolle, translated in Smithsonian Rept., 1853, p. 237. 
¢ Richardson, Arct. Searching Exped., App., Sv0., ed. (Harpers’, N. Y.,) p. 416. 
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precipitation both of snow and rain is evidently so proportioned to evaporation, and falls so 
seasonably, that none of the effects of drought are apparent. Judging from the vast number 
of lakes and marshes covering so much of the surface, one would suppose that the climate 
was very rainy ; but we must take into account \he facts that from the low annual tempera- 
ture less is evaporated than further South, while the impervious and often nearly bare 
rocks hold water, and drainage is imperfect from the flatness of the surface. 

The importance of these conditions to the existence of the vast forests of this Province 
will more clearly appear when we consider the Campestrian province, whose Northeastern 
border forms the Southwestern boundary of this. Along that line the water-holding rocks 
become covered with strata of great thickness and porosity, which, probably, assisted by a 
less abundant precipitation in going Southwest from Hudson’s bay, becomes unquestionably 
the cause of the sudden disappearance of trees, excepting along the rivers. ‘This effect of 
drought will be more fully discussed in subsequent pages. 

The extension of the Lacustrian forests Southward along the Appalachian Mountains is in 
conformity with the conditions of climate and geological structure above given. 

Under the general law that mean temperature decreases about three degrees for each 
thousand feet elevation, many trees find a congenial climate throughout a very large por- 
tion of the upland Regions, as well as the Mountains, while others are limited to the higher 
peaks, and grow higher and higher upwards as they progress towards the South. Many 
interesting facts relating to this vertical distribution will, in time, be collected, as has been 
done in Europe, showing exactly the laws of climate by which it is governed; but as yet 
scarcely anything has been recorded in this country on the subject of these zones. 

The other condition, that of moisture, shows its influence in the difference between the 
trees of the Alleghany and Ohio Regions. The Alleghany, having a soil underlaid in a 
great measure by impervious crystalline rocks, and receiving more moisture in the form of 
rain and fog from the Northeast storms of the Atlantic coast, several Lacustrian treeS are 
much more common there than West of the mountains, such as 10a, 62j, 62c, 61b, while 
those marked All. in preceding lists probably owe their more abundant or peculiar occurrence 
to the same causes. 

The influence of a milder annual temperature in this Region is also shown by the more 
Northerly extension of Southern trees along the Atlantic coast, as remarked in comparing 
their range here with that in the Mississippi valley. 

In the Ohio Region, on the contrary, are found a soil less tenacious of moisture, less pre- 
cipitation of rain, hotter summers, and colder winters. With these conditions are several 
trees reaching a more Northerly limit than they do East of the Alleghanies, especially 3a, 5, 
Ila, 17a, while many others, as before observed, do not extend across the mountains at all, 
or only as rare stragglers. A curious fact connected with this, though probably not depending 
on climate, is, that none of the evergreen Coniferae of the Canadian Region and none of those 
of the Alleghany Region are found except as stragglers in the Ohio Region, orin the Illinois 
Region, next west of it. The same is the case as to the broad-leaved evergreens of the Alle- 
ghany Region, 30, 3la, and 33a, of the Carolina Region, which extends North to Maine. But 
in place of the Ericaceae of the Alleghany the Ohio Region has the leguminose, or pod-bearing 
tree, growing much more to the North, than those numbered 18, 17a, 19a, which scarcely 
appear in the Alleghany Region except as stragglers, and South of latitude 41°, while they 
reach latitude 43° on the West side. But allowance must be made for other barriers to 
their Eastward range besides climate, since they grow as far North when cultivated on the 
Atlantic slope, but it is believed they do not usually ripen seed. The tree vegetation of 
the Ohio Region is, then, almost entirely deciduous, as is that of the Iinois and other Regions 
further West between the same parallel of latitude. 

The Tennessee Region has more moisture and heat, both in summer and annually, than 
either of the preceding, and, as has been remarked, several trees are peculiar or characteristic 
of it. ‘That these do not reach Southward towards the Gulf to any great extent is probably 
due more to a change of soil than of climate. Around its Southern border and along the 
front of the Ozark Range, facing the Gulf, the Alleghanian evergreens, 30, 31a, 62f, (?) 62e, 
62b, extend their range, together with some other trees rare in the Ohio and Illinois Regions, 
but going pretty far North in the Alleghany, viz: 2, 10b, 25b, 52b, 52f, 58¢, 54a, 68a. 
This fact is, without doubt, connected in a great degree with climate, as will appear in future 
pages. 

It may often be observed that the range of certain trees does not well conform to the 
general division of the country into lowland and upland Regions. This is shown in the case 
of the rhododendron, which towards the North forsakes the high dry hill-sides, and grows 
only in cedar swamps, together with plants both of the Lacustrian and the lowland Regions. 
But in such cases the dense growth of cedar (Cupressus thyoides) causes a marked difference in 
climate from that surrounding the swamps, protecting the Lacustrian plants from the exces- 
sive heat of summer, and the lowland Carolinian plants from the-severe cold of winter. 

In the three lowland Regions similar differences may be found in the yange of trees con- 
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nected with diversities in climate, while there is less difference in the character of the soils, 
especially as to their retention of moisture, swamps, though extensive, depending on imper- 
fect drainage only, and occupying the lowest lands. 

The Mississippi Region has hotter summers but colder winters than the Carolina, and it has 
already been shown that nine species extend from two to five degrees further North in the 
Carolina Region, and nine more one or two degrees. Its few most peculiar trees doubtless 
require the increased summer heat and moisture. 

Tts other characteristic forms are mostly those of swamps and overflowed lands, which are 
much more extensive than in the Carolina Region, but furnish only two or three of the pecu- 
liar trees, viz: 27c, 46, 47c, (variety?) 

The Florida Region has a greater and more uniform temperature, combined, according to 
the records so far made, with irregular rains, sometimes excessive, at others deficient in 
amount, especially towards its extremity. With these characteristics of climate, we find 
many of the trees of the other lowland Regions disappearing towards the South, and scarcely 
any peculiar kinds occurring. The tropical forms which occur, plainly owe their existence 
chiefly to the warmer climate, though some of them grow only on the coral formation near 
the Southern end, and may require that calcareous soil in some degree. Extensive woodless 
Savannas, improperly called ‘ prairies,’’ are due to the influence of standing water during 
the wet season. 

Considered as a whole, the Appalachian Province presents the following relations between 
climate and vegetation : 
~ Its summers being of an almost tropical heat, it has several trees as well as smaller plants 
belonging to tropical families, and unrepresented by any analogous forms in Europe or 
Northern Asia, such as its Asimina, (3a,) Gordonias, (8a, b,) Nyssa, (27a, b, c,) Bumelias, 
(86a, b, c.) The following genera also, though belonging to families there represented in 
small numbers, seem here to be specially adapted to our tropical summers, forming (except 
52 and 4) trees of much larger size than their nearest allies on that continent, viz: Kalmia, 
(30,) Sassafras, (44,) Carya, (52a, b, ¢, d, e, f, g, h,) Gymnocladus, (18,) Liriodendron, (2,) 
Robinia, (15a, b, c,) Oxydendrum, (32,) Chionanthus, (41,) Halesia, (38a, b,) Cladrastis, (16,) 
Persea, (43a, b,) Cyrilla, (29,) Cliftonia, (14.) 

Several other families and generaare North of the tropics, represented by near allies only, on 
the West coast of Asia or its Southeastern corners, (47, 12, 26, 46, 9, 51,) in Regions having 
a climate very similar to ours, as Juglans, (51a, b,) Zanthoxylum, (4a, b,) Vitis, (9a, b, c, d,) 
Symplocos, (37,) Celtis, (47a, b, c,) Magnolias, (la, b, c, d, e, f, g, h,) Negundo, (1la,) Ma- 
clura, (48,) Aesculus, (12a, b, c, d,) Gleditschia, (19a, b,) Liquidambar, (26,) Taxodium, 
(67,) Sapindus, (28,) Planera, (46,) Catalpa, (35,) Torreya, (70a.)* Very few trees of other 
genera take the place of our peculiar forms, and of these three of Europe and one of Asia 
are represented along our Western coast. Of Aesculus, Quercus, (53 of 17 species,) Populus, 
(61 of 6 or 8 species,) Pinus, (62 of 10 species,) and Abies, common to both Continents, we 
have a larger number of species, without counting these of our West coast. 

This superiority, both in number of genera and of species, has an undoubted connexion 
with two chief characteristics of the climate of the Appalachian Province, viz: its hot sum- 
mers, and, even more decidedly, its abundant and seasonable moisture. As shown by Professor 
Henry, in previous articles on Meteorology published in this Report, the rain-bearing winds 
come chiefly from the Gulf of Mexico towards the North, laden with moisture from that 

warm evaporating basin. As they proceed they are turned Eastward by the motion of the 
~ earth, and probably along their Western edge, by the counter current from the West. ‘This 

coming dry and cool from the Rocky Mountains, condenses the moisture of the South wind, 
producing abundant rains, in fact excessive just North of the Gulf, but becoming less and 
less up to the forty-second degree of latitude. A great part being also carried Eastward, is 
deposited more plentifully near the Mountains and East of them than in the Hlinois Region. 
The coincidence between the Western limit of distribution of these rains and the Western 
limit of continuous forest will be at once apparent, and though the Llinois Region has at 
times even a superfluity of rain, it is undoubtedly at irregular intervals subject to severe 
‘droughts, which, as will be presently shown, cause the disappearance’ of several kinds of trees 
and the prevalence of woodless prairies over large surfaces. re 
The influence of cold winters is shown by the absence of many trees in the Upper Missis- 
sippi valley, (North of latitude 38°,) which as already mentioned extend much further 
North near the Atlantic. 
Though this severe cold cannot be considered in itself at all favorable to tree growth, yet 
the cause which produces it is very essentially so. This cause is the prevalent Northwest 


fr Boe a ee al 


* Professor Gray’s articles in Silliman’s Journal of Science, vols. XVIII, 1857, and XXVIII, 1859, with 
other authorities. ~ 
} Sce Patent Office Agricultural Report for 1858, p. 477, &¢. 
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wind of the Continent, which, while causing our severest winter cold, serves in summer to 
condense and precipitate the moisture of the wind coming from the South. , 

Allusion has before been made to the probability of some moisture coming from the 
Northeast over the Lacustrian Province, and also over those parts of the Appalachian East 
of the Alleghany Mountains. J \ 

Mountains under usual conditions receive more rain or snow in proportion to their height; 
and evaporation being also less rapid, trees of some kinds are thus favored on their higher 
parts to the exclusion of others which cannot bear the cold at that elevation. Thus the 
local Sylva of the higher Alleghanies and of the Tennessee Region may be understood ; 
mountains also, by compelling the moist currents of air to rise and pass over them, deprive 
them of more or less moisture, condensed during their mixture with cold upper currents. 
In this way the higher ridges of the Alleghanies towards their Southern end intercept 
much rain which would otherwise pass Northward, and the interior mountain regions of 
Virginia and Pennsylvania, though often elevated, are locally drier than surrounding tracts. 
Probably this, in connexion with the action of extensive fires, is a cause of the thin forests, 
glades, and barrens, which occupy much of their surface. The Ozark Range also seems to 
intercept some from the Prairie country immediately West of it. 

Though the intimate connexion between the climate and forest growth is thus rendered 
apparent, and will be still more so after the consideration of other Regions, it would be un- 
philosophical to suppose that climate is the cause of the great richness of our Sylva. 1t may 
be that the unnotable and badly defined forms which have been distinguished by the botani- 
cal term variety, (var.,) are one or all dependent for their variation from the specific type 
upon climate ; but the well marked species were undoubtedly created for the climate in which 
they exist. Were it not so the Hast coast of Asia which most nearly resembles the Appa- 
lachian Province in climate, and produces many similar ferns unknown on the West coast 
of either Continent, might, as far as the climate is concerned, have produced ald our peculiar 
forms or their analogues. 

Yet with the resemblance there is much difference, each country having several trees 
peculiar to it, but which would doubtless, as in the case of the Ailanthus, the Pride of China, 
and smaller plants, be found perfectly capable of naturalization in the other, although nothing 
very like it had been produced there. 

Thus the higher law of specific distinction, forming the foundation of organic classifica- 
tion, must be taken into account in comparing these countries, while such a comparison 
must still be of great service in the study of their climates. 

If each of our trees was created originally within a narrow area, and has thence spread 
over so great an extent as some occupy, even such as are diffused slowly by seeds, (18, 19a, 
51, 52, 53,) we may believe that the present conditions of climate have not materially 
changed since, at least, the commencement of the recent (geological) period. 

Having assumed that the chief cause of the almost universal and dense forests of the two 
preceding Provinces was their full supply of moisture, especially during the vegetating 
seasons, it is now necessary to show that contrary conditions cause contrary effects. It has 
already been mentioned that the Western border of the continuous forests coincide closely 
with the line of direction of the rain-bearing winds from the Gulf, and North of latitude 
43°, with the line between the impervious rocks and porous strata above them, as well as 
with the supposed influence of Northeasterly rains. 

It is the common belief that the Prairies which commence at this line were once covered 
with forest, but became bare through the annual burning which, from time immemorial, 
has been prevalent, either from natural causes or begun by Indians. This was doubt- 
less true in some degree, especially near their Eastern borders where, since fires have been 
prevented, young forests are rapidly spreading. But why then did not the fires frequently 
ignited South and East of the Alleghanies cause prairies there also? Doubtlessly because 
more abundant and frequent rains soon extinguish them, and promote so rapid and dense 
a growth of young trees that grasses are killed under their shade, and a fire can scarcely 
make any progress through their damp green thickets. In the Prairies, on the other hand, 
one or two dry seasons in succession will prevent the growth of seedling trees, and allow an 
accumulation of dry herbaceous plants, which need only a spark to cause a conflagration 
fatal to the young trees, but of little injury to the herbs. 

The ‘‘glades’’ and ‘‘barrens’’ of the Western Alleghanies, before spoken of, were a kind 
of imperfect prairies, where, from peculiarities of soil, grasses did not exclusively occupy it, 
and fires, wanting a large supply of light fuel, did not destroy all the trees. The barrens 
also seem to have had a group of shrubby oaks and other woody plants especially formed 
for them, presenting a sort of compromise between prairie and forest. These, like the 
prairies, are becoming generally overgrown with large trees since fires were stopped. 

On the Prairies trees of many kinds grow along the river banks and in wet grounds, 
being protected from the fires. But it has been mentioned that 13 trees found in the Ohio 
Region which borders the Illinois Region on the East side in the same latitude do not extend 
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into it, being checked at the very commencement of Prairies, (53g, 61c, 54a, 9a, 1b, 25b, 
45c, 2, 3, 12d, 15, 26, 27a.) This may be in part owing to the greater cold in the same 
latitude near the Upper Mississippi, and to the violence with which the cold winds sweep 
across the unsheltered level Prairies, but only 3, 12d, 15, are known to cross the border of 
prairies into the Texan Region. 

A wider belt of woods borders the larger rivers, not only in the bottom-lands but on the 
higher grounds, showing perhaps greater moisture locally. But all become scarcer as we 
go West, until on reaching the 97th meridian, North of latitude 38°, and a degree or two 
further West in Texas all but a few before mentioned have disappeared. 

This is still the effect of dryness, increasing towards the West; and when we come to the 
line where more porous strata cover the carboniferous, the sudden termination of almost all 
kinds is very marked. In the Texan Region, however, it is less so, probably from irregular 
combination of the strata. 


THE ROCKY MOUNTAIN PROVINCE. 


At the Western border of the Campestrian Province, as before described, the general fea- 
tures of the country suddenly change from a uniform plain surface, to one of the greatest 
irregularity, consisting of lofty chains of mountains, alternating with valleys, basins and 
plateaux, which characteristics prevail throughout all the remainder of the continent not 
included in the three Provinces already described. 

From the facts collected respecting distribution of plants and animals over these Western 
regions, it seems proper to divide them also into three, and perhaps four Natural Provinces 
nearly similar in area, and each containing several distinct Regions. 

The first of these to be spoken of is that lying entirely within the United States, and 
forming the high central mountain system of the continent, from which rivers diverge in 
yarious directions, and run towards far distant outlets in both oceans. 

This Province presents characters common to all those previously described, since it in- 
cludes peaks covered with the perpetual snow of the Arctic zone; forests just below them 
composed of evergreen Coniferae like those of the Lacustrian Province ; other forests still 
lower down, consisting of the oaks, maples, &c., of the Appalachian ; and finally at various 
elevations, the rich Prairies of the Lllimois Region, or the treeless plains and deserts of the 
Comanche Region. This combination is only found in the middle portions of the Mountain 
system, and between the elevations of 500 and 1,200 feet above the sea level. 

Four distinct Regions are embraced in this Province, differing in their natural productions, 
but not yet sufficiently explored to have their characters or limits well defined. They may, 
however, be described as the four fountain heads of distinct River systems first alluded to, 
viz: the Padoucan Region, (t,) including the Eastern mountain slopes and most of the basin 
of the Yellowstone river ; the Wasatch, (s,) including the Western slopes from which the 
Colorado and its branches rise, as well as the Wasatch range West of it, both of these ex- 
tending South to about latitude 36° 30'; the third is the Utah Region, (u,) including the 
inland basin of that name, with the adjoining mountain slopes; and the fourth the basin 
of Snake or Shoshonee river, (v,) giving a name to the Regiom with most of its collateral 
valleys, and the upper Columbia or Spokan plains, up to latitude 48°. But the mountains 
and valleys around Clark’s Fork are nearly continuously wooded, and belong, with the Region 
West of the Cascade mountains, to the next Province towards the North. 

Few trees are yet known as peculiar to or very characteristic of these Regions, but more 
doubtless remain to be discovered on the almost unexplored parts of the higher slopes, which 
are the.only parts of these central mountains wooded. 

Commencing with the Black Hills of the Yellowstone Region, besides 58a, 62a, 62f, 63d, 
68b, of preceding lists, the following new trees are met with : 

P. 62v. Pinus Wislizeni,* P. 62r. Pinus flexilis, 

Wislizenus pine. Flexible pine. 
The latter being yet known only from Pike’s Peak, latitude 38° 30’, the former extending 
South to Santa Fe. 

On the headwaters of the Missouri, and perhaps further North, is found a tree common to 
all the river banks West of the great Plains, where it accompanies another usually consid- 
ered identical with 6le of the Ohio Region. The first is— 


? Gli. Populus angustifolia, ? 61d. P. monilifera, 

Narrow-leaved poplar ; Western cottonwood, 
being the other, and ranging East at least to the Mississippi, wherever trees grow on river 
banks. 2 : 


Be eee 
* P, flewilis, Engelmann, (not of Torrey.)—Senate Doc. 26, 1848, page 83. 
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The following Eastern trees also grow at the foot if not on the slopes of the mountains : 
9d, lla, 21b, 42a, 45b, 53a, 61a, 68a, and the two last cross them in small numbers. 
In the Wasatch Region, on or near Bear River mountains, have been found : 


W.? 10i. Acer tripartitum, | ? 6Of. Salix pentandra, (Eur?) 


Three-cleft maple. Bay-leaved willow. 
The latter extending through the Shoshonee valley. 
In the Shoshonee Region, near latitude 48°, occur— ; 
U. 68c. Juniperus occidentalhs, U.? 49d. Celtis reticulata, 
Utah cedar. Rough-leaved hackberry. 


The latter at latitude 46°, and extending South to latitude 32°, where it crosses the moun- 
tains to the Comanche Region. 5 
In the Utah Region, near latitude 429, are met— 


? 11b. Wegundo, var. ? Californicum, W.? 62k. Pinus, var. ? monophyllus, 
California box elder. One-leayed nut pine ; 


both extending South to latitude 35° on the mountains. 61i, 61d, 68c, 62k, form the 
chief timber trees of this Province, though others of the Eastern group above referred to, 
and a few of the Western to be hereafter mentioned, occur locally on several ranges of 
mountains, or along river banks, where, however, 61d and i, 60f, and other willows, are 
almost the only woody plants. 

In these elevated plains there is a group of shrubs, from four to ten feet high, which hold 
the place of forests, and supply all the fuel or woody material to be found for hundreds of 
miles. Of these the ‘‘ wild sage,’’ (Artemisia tridentata, ) ‘‘ greasewood,’’ (Purshia tridentata, ) 
s0 called from its combustibility, various species of Linosyris, and the ‘‘ pulpy-leaved thorn’’ 
of Lewis and Clarke, (Sarcobatus vermicularis, ) form the principal growth. They are nearly 
all useless as fodder, or indeed for any purpose except for fuel; but it is said that the camel 
is very fond of the greasewood, a plant entirely different from any other found in the Appa- 
lachian Province, and probably in any other. 

This will make these Regions traversable much as the deserts of the Old World are, to 
which they otherwise show much analogy. 

These shrubs, growing almost universally over the plains which are elevated more than i 
_ four thousand feet, and between the main ranges which border these table-lands West of the i 
Rocky Mountains, form an important character, distinguishing them from the lower Plains 
of the Campestrian Province. 


THE CAURINE PROVINCE. 


The nearly treeless Mountain Regions being thus disposed of, starting again at the Northern 
limit of forests, West of the Lacustrian Province, a varied and nearly universal forest pre- 
vails, giving character to what may be called the Caurine Province (Northwest.) 

At Behring’s Straits trees reach about as far North as at Mackenzie’s river, 7. ¢., to latitude 
67° 30’ at the sea-level, but probably less far in the mountainous interior. 

As might be expected from the fact that no treeless plains separate the two Northern Pro- 
vinces, and that the mountains are so low as to admit the passage of several rivers running 
from their West side into Mackenzie's river, several trees of each Province cross into the 
other, and specimens of some Western forms by Richardson along the Mackenzie give us 
their Northeastern range. Of these two reach the mouth of Mackenzie’s river, viz: 


60k. Salix speciosa, ‘ 60h. S. longifolia, var 2 
Showy willow. Long-leaved willow. 
At Slave lake, lat. 60°, he found— 
O. 21e. Cerasus mollis, : | 223m. Crataegus sanguinea,* (Asia,) 


Oregon cherry. Siberian hawthorn. 


21b, 22c, 24a, 58b, 62a, of the Lactstrian Province probably cross the mountains to the 
West side near here, as they are found South to lat. 46° on the mountains. : 

At lat. 58° he found ‘‘ Rkamnus alnifolius,’’ probably O. 13b. Frangula Purshiana, Oregon 
buckthorn. 


® §. glandulosa of Richardson, 


* 
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oo the Rocky Mountains, at the head of the Saskatchewan, Drummond found (at lat. 
58¢. Betula Occidentalis, 0. 65b. Thuja gigantea, 

Northwestern birch. Oregon white cedar. 
?62t. Pinus monticola, 

Rocky Mountain white pine. 


Lower down the river, at Cumberland House— 
?58f. Betula glandulosa, 266b. Cupressus Nutkatensis,** 


Bitter birch. Nootka cypress. 
On the Mountains, at lat. 50, Nuttall (?) found— 


Y.? 10h. Acer glabrum, 10j. A. grandidentatum, 
Smooth-leaved maple. Notch-leaved maple. 


Going now to the Pacific coast at Behring’s Straits, we find the circumpolar species 
(belonging also to the Old Continent,) 59a, 59b, 68b, with 61a, 63e of the Lacustrian Sylva, 
and 60k, these also extending along the mountains to or nearlat. 49°. One new spruce also 
occurs, if not the same as 63e, which it resembles; viz: 63q, Abies Sitchensis, Sitcha spruce. 

At Sitcha, lat. 57°, another isfound resembling 63a, if not identical, (that being also 
reported to be found there,) viz: 63p. Abies Mertensiana, Mertens’ spruce, together with 61i (?), 
65b, and 66b, just mentioned. Also: ad 


O. 10f. Acer macrophyllum, O. 59c. Alnus Oregona, 
Broad-leayed maple. Oregon alder. 
O. 10g. A. circinatum, O? 63f. Abies Menziesii, 
Round-leaved maple. Western black spruce. 
O. 22d. Pyrus rivularus, O? 630. A. Canadensis? var., 
Oregon crab-apple. - Western hemlock spruce. 
O. 25d. Cornus Nuttalli, (O? 66b. Cupressus Nutkatensis, 
Oregon dogwood (?). Nootka cypress.) 


Thus we know of 20 new forms of trees, with 10 or 12 Eastern kinds, growing in this far 
Northwestern Province, North of lat. 49°, and others will doubtless be added, showing a 
very rich forest growth. 

At Nootka Sound, lat. 50°, Vancouver's Island, are : 

O. 53c.7 Quercus Garryana, O. 63n. Abies Douglassii, 
Oregon white oak. Red or Black fir. 
with 13b, and 65a? ft 

At lat. 48°, Straits of Fuca, are found : 


0. 31b. Rhododendron maximum ? 0. 42h. Prazinus Oregona, 
Variety ? Northwest R. Oregon ash. ° 
Cal. 83. Arbutus Menziesis, O. 62m. Pinus contorta, 
Madrona laurel. ; Scrub or Twisted pine. 
(2? 58g. Betula Occidentalis, O. 69. Taxus brevifolia, 
Northwestern birch.) Oregon yew. 


But it is most probable that none of these lists indicate the extreme limits of the species 
toward the North, the botany of British Columbia having been as yet almost untouched. 
In the interior, between the Cascade and Rocky mountains, two very fine trees are added, 
North of lat. 50°: 


? 62p. Pinus ponderosa, ‘ ? 64b. Larix Occidentalis, 
Heavy yellow pine. Northwestern larch. 
About lat. 47° seem to be the Northern limits of— 
Cal. 21g. Cerasa demissa, 0? 60i. Salix brachystachys, 
Shrubby cherry. Coast willow. 
?23u. Crataegus rivularis, O. 60g. S. Hookeriana, 
Oregon hawthorn. Oregon willow. 
Cal. 5e. Cornus pubescens, O. 63g. Abies grandis, 
California green dogwood. Yellow fir. 


* “C, Thyoides ” Richardson, but this being confined to the Hast side of the Alleghanies and South of the 
St. Lawrence, the species found was more probably the above, being a straggler across the mountains, and, as 
Rictiardson sas, seen only in one spot. Lae 

+ The West coast oaks are all distinct from Eastern, and the alphabet commences again with them. 

_ $ “ Thuja plicata?’ Lambert (not of Nees) in cultivation proving to be 7. Occidentalis aceording to Loudon, 
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Between lat. 46° and 42° in Oregon : ‘ 
C. 84a. Aretostaphylos glauca, O. 63b. Abies lasiocarpea, ' 


Smooth manzanita. Downy-cone spruce. 
C. 84b. A. omentosa,: 0. 63h. Abies nobilis, 

Downy manzanita. Cascade mountain spruce. 
C. 54e. Castanea chrysophylla, 0.? 63k. A. amabilis, 

Evergreen chestnut. Oregon silver fir. 


Of the above more than half cease to appear at or near lat. 42°, or continue Southward 
only along the Mountains, gradually becoming higher in their range until they disappear. 
53c (?), 83, 42h, 21g, 60i, 84a, 84b, 54e, extend through the valleys of California, and 83 
even into Coahuila, Mex., on the mountains South of Texas. > 

But at least 35 of these new trees are fully characteristic of the Caurine Province, to which 
the forest Region West of the Cascade mountains must be considered as belonging, forming 
part of the Oregonian Region (x) which seems to extend with its trees up to Sitka along the 
coast. 

Bast of the Cascade range most of the peculiar trees of this Region disappear South of lat. 
49°, and are replaced by 10h, 23m, 62p, 62t, 64b, 68c, and others which are unknown West 
of that range except as stragglers. These are characteristic of a second Region, the Kootanie, 
(y,) extending from about lat. 43° in the Rocky Mountains, down the densely wooded valley 
of Clark's Fork to the Great Columbian Plain, lat. 48°, whence it passes North into British 
Columbia, and probably includes the upper valley of Frazer’s river, with perhaps a corre- 
sponding one Northeast of Sitka. 

Finally, the most Northern river basins up to the limit of forests, being separated from 
the last ‘by high mountains, from which some streams flow East into Mackenzie’s river, seem 
to form another Region, termed from its chief river, the Yukon, (z.) Its trees being, how- 
ever, almost unknown, we cannot say which are most characteristic of it. 


THE NEVADIAN PROVINCE. 


Californian Region, (w.)—Between lat. 43° and 42°, in Southern Oregon, commences a new 
group of trees, characteristic of anew Province, called the Nevadian from its most remarkable 
range of mountains. 

About the high snowy peaks and on the slopes are found the following: 


Cal. 62n. Pinus Sabiniana, Cal. 62u. P. Lambertiana, 
California nut pine. Sugar pine. 

Cal. 62q. P. insignis, ? 63}. Abies Williamsoni, | 
Western pitch pine. Williamson’s spruce. , ! 

Cal? 62s. P. blawana, (2) Cal? 63m. A. bracteata, | 
Newberry’s nut pine. - Leafy-cone spruce. | 


Lower down, and in the valleys, a group of deciduous trees begins to appear, and towards 
lat. 41° several broad-leaved evergreens viz: 82, 53e, 53i. 


Cal. 9e. Vitis Californica, Cal. 82. Oreodaphne Culifornica, 
Californian grape. l Californian mountain bay. 
Cal. 11b. Negundo Californicum, Cal.? 50b. Platanus racemosa, 
California box elder. Mexican sycamore. 
Cal. 12e. Aesculus Californica, Cal. 53e. Quereus chrysolepsis, 
California buckeye. Thick-cup live-oak. 
‘Cal. 13c. Frangula California, Cal. 53i. Q. agrifolia. 
Californian buckthorn. Holly-leaved live-oak. . 
Cal. 20c. Prunus subcordata, Cal. 53b. Q. Californica, 
Californian plum. Californian red oak. 


Cal. 17b. Cercis Occidentalis, 
Western redbud. 


At the level of the sea on the coast border are: 


Cal. 66d. Cupressus Lawsoniana Cal. 86a. Sequoia sempervirens 
Port Oxford cedar. Redwood. j 
On the mountains between lat. 41° and 39° appear? 
Cal. 70b. Zorreya Californica, Cal. 85 Libocedrus decurrens, 
Nutmeg torreya. Californian ‘ cedar,’ 
Cal, 86b. Sequoia gigantea, Fa 
Giant redwood. 


es 


FORESTS AND TREES OF NORTHERN AMERICA. 433 


And in the valleys: 


Cal. 25¢. Cornus sessilis, Cal. 53d. Q. densiflora, 
Californian dogwood. Evergreen chestnut oak. 
Cal. 80. Ceanothus thyrsiflorus, Cal. 53h. Q. Hindsit, 
Lilac-flowered ceanothus. Long acorn live-oak. 
Cal. 53a. Quercus Douglassii, Cal. 60j. Salix lasiolepsis, 
California white oak. Woolly-scaled willow. 
Thence South to about lat. 36° on the mountains: 
Cal. 620. Pinus Coulteri, Cal. 66b. Cupressis macrocarpa, 
: Coulter’s nut pine. Large cone cypress. 
62n. P. muricata, Ariz. 68d. Juniperus pachyphloea, 
Spiny-shell pine. Thick-bark juniper. 
And in the valleys: 
Nal. 21le. Cerasus ilicifolia, Cal.? 53g. Quercus lobata, 
Holly-leaved cherry laurel. Lobate-leaved live oak. 
Cal.? 74. Photinia arbutifolia, Ariz. 131. Yucca baccata, 
2 ? Fruit-bearing yveca. 


Here we have 35 more trees making their appearance, and several, as far as known, 
limited to the Californian region, considering this, for the present, as embracing only that 
part of the State North of lat. 35°, and chiefly the valleys East of the Coast range. But here 
a number of new forms appear on the Western slopes of that range. Of the above some 
extend South into Lower California, and some of them Eastward. The former are 74, 80, 
2le, 21g, 25c, 84b, 82, 53d, i, k, and 1, 59c, (?) 62n, s, and u, 63n, 65b, 85, 66e, 86a, 
showing that the peninsula has enough WVevadian forms to be included in that province as a 
distinct region, which may be named, from its, principal Indian tribe, Ucniran! Only 9e, 
11b, 13c, 83, 50b, 63g, 63h, 63n, 68d, range East of the Sierra Nevada to or nearly to the 
Mexican boundary, and some probably further on the mountains. 


Between latitude 35° and 32° West of the Coast mountains appear : 


Ariz.? 51ce. Juglans rupestris, Uch. 61j. Populus trichocarpa, 
Mexican walnut. Hairy-pod poplar. 
Uch. 73. Lithraea laurina, Mex. 65g. Thuja plicata, 
Laurel sumach. Mexican arbor vite. 
Uch. 53m. Quercus acutidens, ? 66f. Cupressus var.? Gowana, 
Sharp-toothed live-oak. Gowan’s cypress. 


Uch.? 59d. Alnus oblongifolia, 
Oblong-leaved alder. 


And at the boundary of the Peninsula, latitude 329: 


Mex. 119. Pistacia Mexicana, Uch. 125. Styphonia integrifolia, 
Mexican pistachia tree. ? 2 

Yech.? 123. Adenostoma spassiflora, Uch. 62y. Pinus Torreyana, 
2 ? Torrey’s pine. 


. All of these may be supposed to occur in the Peninsula, and only 51c, 59d, 65g, 119 are 
known to extend their range on the main land East of the Coast mountains. 


. 


THE MEXICAN PROVINCE. 


So few, comparatively, of the trees in the preceding lists extend into the interior East 
of the Coast mountains, and so many new forms occur there, known more or less as Mexi- 
can, that it seems best to consider New Mexico, South of latitude 35°, as forming a distinct 
region by the name of Arizonian (r), and to attach it to the Mexican Province. 

Very little is known of the trees of Mexico, or of their distribution, between latitude 32° 
and 20°, but along the boundary there is found to be less of a distinctive limit formed by 
the middle range of mountains than towards the North, partly from the fact that this range 
is low, broken, and scarcely forms a dividing water-shed between the waters running East 
and West. But further South there can be little doubt but that the productions of the 
opposite slopes of Mexico are distinct enough to form of them two Provinces. 

The object is now to speak only of the trees found within the United States, and not to- 
attempt to define their Regions of greatest abundance, except where they are believed to be: 
the Arizonian. 


28——a 
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This Region has a great variety of climate and soil, from the low dry sand plains of trop- 
ical temperature to lofty mountains of temperate climate, and successive level plateaus, 
from 1,000 to 5,000 feet above the sea. These, of course, produce a variety of trees suited 
to their various circumstances. On the higher lands and mountains are chiefly found those 
of the preceding lists which extend East of the Californian mountains, and also on the Kastern 
slopes of the Coast mountains, near latitude 35°. ; 


Ariz.? 76. Algarobia glandulosa, 621. Pinus edulis, 

Honey-pod mesquite. New Mexican nut pine. 
Ariz. 77. Strombocarpa pubescens, 68e. Juniperus tetragona, 

Screw-pod mesquite. Square-leaved juniper. 
2?98c. Acacia Gregg, 133. Brahea dulcis, (?) 

Gregg’s acacia. California palm. 


Ariz. 53k. Quercus oblongifolia, | 
Oblong-leaved live-oak. | 


Further East, on the higher lands, latitude 35°: 


Gf. Rhus microphylla, 53n. Quercus confertifolia, q 
Small-leaved sumach. Dense-leaved live-oak. | 
Ariz. 79a. Berberis Fremonti, Ga rive bankers 
. Arizonian barberry. Ee 
Ariz. 53b. Quercus Gambellit, 42¢. Frazxinus pistaciaefolia, 
Arizonian white oak. Arizonian ash. 


ii 

53j. Quercus Emoryit, || 
Arizonian live-oak. 

| 


And in the low sandy torrid deserts : 


126a. Cereus giganteus, 128a. Opuntia arborescens, if 
; Saguaro cactus. Free prickly pear, 
The following have been, as yet, found only near the Mexican boundary : 
124. Dalea spinosa, 129. Chilopsis linearis, 
Spiny dalea. ? 9 
36f. Bumelia reclinata ? 126b. Cereus Thurberi, 
Spreading bumelia. Pitahaya. 
Extending from the Colorado East to Upper Rio Grande: 
78. Cercidium floridum, , 122a. Parkinsonia microphylla, | 
Green acacia. Small-leaved palo verde. ;| 
121 Olneya tesota, | 
Palo de hiero. 
Reaching Eastward only to the Central water-shed. 
118. Larrea Mexicana, 122b. Parkinsonia aculeata, 
Hediondo. Prickly palo verde. 


120. Schinus molle, . 
Peruvian (?) pepper tree. 
Extending entirely across to the Gulf of Mexico. 
One extends from San Pedro river (a branch of the Gila) East to the Gulf of Mexico, viz: 


34b. Diospyros Texana, Japote persimmon. 
From the middle range of mountains another group extends Eastward to the Rio Grande: 


129b. Hehinocactus Wislizeni, 62x. Pinus Chihuahuana, 

Wislizeni’s cactus. Chihuahuan pine. 
. And I5e. Robinia Neo-Mexicana, Mexican locust tree, appears to attain its most Northern 
imit. 

Of these, and preceding lists 6f, 9f, 1lb, 13e, 17b, 34b, 79a, 98c, extend, in small num- 
bers, into Texas, while 76 is there very abundant as far North as Red river, and East to the 
Gulf of Mexico. - 
ae the Arizonian region 76, 77, 53b&j, 126a, 128a, are the most abundant and charac- 

ristic. 

_ Along the lower Rio Grande the following trees of the Eastern slope of the Mexican Prov- 
ince are found completing the Catalogue for the United States: 


98b. Acacia Larnesiana, 130. Lhretia elliptica, 
Guisache. 2 ? 
110c. Cordia Boissieri, 60d. Salix Wrightit, 


Nacavitas. Wright’s willow. 
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The successive tables with which the Eastern slope of Mexico rises from the Gulf to the 
Centre have each peculiarities of vegetation, &c., sufficient to indicate a division into the 
Natural Regions, which may be named, from their division into States, the Tamaulipan, (0) 
Coahuilan, (p) Chihuahuan, (q). Many of these trees of the Southern border scarcely rise above 
the growth of shrubs within our limits, and they are accompanied by a larger number of 
tree shrubs, which, covering large tracts with a kind of miniature forest, replace trees to 
some extent, as is the case in the Rocky Mountains province, with the shrubs before 
mentioned. 


RELATIONS OF TREES TO CLIMATE IN WESTERN NORTH AMERICA. 


Commencing again with the Northern limit of forests from Mackenzie’s river West to Behr- 
ing’s Straits, it has been stated that several species extend entirely across, and a few even 
around the pole on both continents. Still there are enough distinct species of trees already 
known from Behring’s Straits, or near them, to indicate that Nature has taken advantage of 
new circumstances, and adapted new forms to them, as is the case everywhere else. 

These new circumstances are: First, the mountainous character of the Yukon Region, with 

its consequent variety of soils, and exposures to the influence of heat and moisture. Second, 
the greater uniformity and mildness of the climate, arising from the fact that as we approach 
the Pacific the West wind of the continent becomes the prevalent, and almost the only one, 
while, at the same time, coming fresh from the ocean, it is nearly of the temperature of the 
water and charged with moisture. 
- These conditions react on each other, the mountains intercepting the moisture of the gea- 
breeze, and permitting it to pass dried and cooled over their lofty snow-capped summits to 
the Regions East of them. Thus, in proportion to their height, unbroken extent, and trans- 
verse position in respect to the direction of the winds, will be their effect in modifying the 
climate of Regions to the East. Reasons have been given for believing that in the Yukon 
Region they do not act so completely as a barrier to the flow of rivers, or to the spread of 
trees Eastward, as they do further South, and this belief is supported by the known conditions 
of climate prevailing near their Eastern base. 

The influence of the West winds upon the mountain ranges is to cause their Western slopes 
to have more moisture than their Eastern, just in proportion to the degree in which their 
altitude and extent serve to intercept this moisture. Other conditions of climate belong 
to particular Regions, such as the effect of the sun’s direct rays upon Regions subject to its 
influence during the long and cloudless dry season, of radiation of heat under similar circum- 
stances, of the local influence of snowy ranges of mountains upon the surrounding valleys, 
and of local evaporations. All these, if known accurately, would be found to cause further 
important differences in the physical conditions of the various regions, but for the present it 
must suffice to consider only the reciprocal influence of the Western sea-breeze and the moun- 
tain ranges as causing all the differences in distribution of forests and trees observed in these 
Western Regions. As almost nothing is known of the interior of the Caurine Province North 
of latitude 49°, we cannot say whether the supply of moisture is sufficient throughout to 
cause as universal a covering of forest as in the Lacustrian and Appalachian Provinces. As 
far as known, however, this is the case, with the exception of some comparatively small 
tracts of prairie in the valleys between the coast and Cascade Ranges, and in that of Clark’ 8 
Fork of the Columbia. The writer has studied and reported on the origin of the former in 
the Supplement to vol. I, Pacific Railroad Reports, published in 1859.¥ 

On the Mackenzie’s river, latitude 60°, very near the low mountains, broken through by 
Liards (Poplar) river, Richardson found a Crataegus, and at latitude 589 a Frangula, genera of 
trees which do not appear in the Canadian Region north of latitude 50°. Again, on the 
elevated Rocky Mountains, in latitude 53°, Drummond found two species of Acer, a genus 
also limited by latitude 50°, in the Canadian Region. Two others reach latitude 57°, at 
Sitka, together with many plants not represented along the Atlantic coast North of latitude 
43°; therefore the valleys of the Yukon Region may be found to possess a Sylva nearly as 
rich as that of the Canadian Region, though chiefly composed of distinct trees. 

The next Region Southward, the Kootamie, is known only near its Southern end, at the » 
Upper Columbia, in which locality “ OE of many distinct trees, as well as some 

g e Lacustrian Province, have been noticed. 
; Wes neaen Region, commencing at Sitka, latitude 57°, and extending West of the Cascade 
Mountains to about latitude 42°, has been shown to have its large and peculiar group of 
trees, which completely cover the surface from the level of the sea up to the Regions of per- 
petual snow, excepting the small extent of prairie in the valley betore mentioned. It is also, 
as far as known, the most rainy, having a precipitation of from 55 to 90 inches annually, 


* Besides the small edition of 1,500, published by government, another edition of the Scientific portion ig 
published by Bailliere, New York City. 
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being 15 to 37 inches more than the Mississippi Region, and with little difference in its dis- 
tribution as to the seasons, excepting in the Southern valleys, where there isan imperfect dry 
season in summer,* ; 

The maximum of rains on the West coast seems to be at Sitka, whence they decrease in 
amount Eastward and Southward. As the mountains form abrupt limiting barriers to these 
rains, they must usually act also as the boundaries to the Natural Regions, and these, there- 
fore, have their longer diameter parallel to the coast, exactly contrary to its direction in 
most of the Tree Regions East of the mountains. ‘ cli 

From the uniform temperature of the ocean from which the West wind comes, it differs 
much less with latitude than the winds of the Eastern side of the Continent, and we find 
trees, therefore, extending further North and South, while their range East and West is 
usually very narrow. 

It has been seen that about Jat. 60° the Rocky Mountains become so much more lofty 
and continuous as to separate almost completely the waters flowing towards the East and 
West, but one river—the Unjigah or Peace river—passing through their Eastern range at lat. 
56 30° to reach the Athabasca. Near the same point, as Richardson tells us, is the Northern 
termination of the Great Plains, forming our Campestrian Province. Southward of lat 60°, 
then, it is probable that the mountains have become so extensive and high as to cut 
off most of the rain carried Eastward by the Pacific winds. As the mountain regions 
grow wider and more elevated toward the South, the Great Plains become wider and drier— 
a fact which, no doubt, is mainly caused by the intercepting effect of the mountains West of 
them, connected with the fact that they receive little or no rain from other directions. 

Again, at lat. 48°, near the Pacific coast, the Cascade Range, becoming almost unbroken, 
its ridge nearly throughout rising above the limit of perpetual snow, it cuts off almost all 
the abundant rains of its Western slopes from the ‘‘ Great Plain of the Columbia’’ East of 
it; and exactly in accordance with the principle above alluded to there is an almost total 
disappearance of trees from that Plain, while they still grow on the mountains East of it, 
which, being higher than the Cascade Range, receive a supply of moisture from the air 
which has crossed the dry hot plains, to be condensed by the cooler strata chiefly toward 
the summits of these mountains. 

Here, in going Southward, another principle of meteorology is involved in the discussion. 
As the temperature increases with nearness to the Equator, the air becomes capable of 
retaining more mcisture uncondensed, or as vapor, and the wind in summer coming from a 
direction North of West towards a land radiating much heat from its surface, the moisture 
of the air is not precipitated unless it reaches a very great elevation on the mountains, and 
much of it passes over even the lofty Sierra Nevada, and, traversing the Utah Region, is 
finally condensed on the highest portion of the Rocky Mountains near lat. 41°. 

But in winter, the sea-breeze coming from a part of the ocean Southwest of the Californian 
coast, and having become fully charged with moisture, the land having at that season a 
temperature lower than the sea, condensation takes place, and the winter rains of California 
are produced. More Northward we gradually approach the point, where, as at Sitka, the 
climate of the land is always cooler than of the sea, and rains continual. 

According to the general principles of the precipitation of moisture, we find the Caurine 
Province universally wooded, with few exceptions, as far as known, and these consequent on 
local influences accordant with the same general principles. ‘The Rocky Mountain Province 
is almost woodless, though many trees and even large forests exist about its higher mountain 
summits. 

The Nevadian Province has peculiar characters connected with its alternate wet and dry 
seasons, with a high and uniform temperature. Omitting the Oregon trees, which extend 
only along its higher mountains, it has 54 species of trees—the same number as is found 
in the Carolina Region, similarly situated on the Atlantic coast. But the variety of condi- 
tions for their growth is much greater in the Nevadian Province, which has so many different 
circumstances of climate depending on elevation and exposure. In these respects it would 
compare most nearly with three the upland Regions of the Appalachian Province; but they have 
at least 30 more species of trees. As remarked when speaking of that Province, its great 
summer heat and constant rains are connected with its rich variety of forest trees. In 
California we have the heat; but the rains occur chiefly at the season when trees do not 
vegetate, and they are proportionally few in the number of species. They become also 
fewer in individuals from North to South, the proportion of land occupied by forest decreasing 
from 80 per cent. to almost nothing. Several species, probably checked by cold in one 
direction, and by drought in the other, have a very limited range on the mountains, espe- 
cially 62n, 62y, 63j, 631, 66e, 86b, 70, which have each but one known locality. 

A similar narrow range of three trees of the Tennessee Region, and one of the most 
Southern Alleghanies, has been noticed. ; 

Pan ees Se NRE ee egy Se 
*U.S. A. Met. Reg. and Bengard, (quoted by Richardson, Expedition in search of Franklin.) 
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South of the 35th parallel the Coast Mountains are too low to cause the precipitation of. 
much moisture, and the lower lands become generally too dry for trees, excepta few species, 
which seem adapted to this dry climate, (74, 73, 123, 125.) Still, the higher mountains 
have a variety of trees of the Northern forms, with a few new ones, and evidently cut off 
considerable moisture from the lower Colorado valley immediately East of them, where no 
trees and scarcely any other vegetation grows, except close to the water. 

The Arizonan Region, therefore, is excessively dry in its lowest portions; but receiving 
more and more moisture as we ascend, possesses, as has been shown, a large number of new 
forms of trees; many of them, it is true, mere stragglers from Mexico, or confined to very 
narrow limits. Its proportion of woodland is probably equal to that of California South of 
lat. 38° ; but many parts of it are entirely woodless. The cactuses form a new feature in 
the woody growth, though scarcely trees, except in height, and in supplying, to a small 
extent, the place of others. They occupy the lowest dry plateaux, next above the river 
banks, which are lined by a few species of trees. On the higher plateaux come the mesquite 
trees and oaks, while other oaks, pines, walnut, &c., occupy the mountains. 

The causes which prevent the Rocky Mountain Province from receiving a due share of rain 
from the West winds have been perhaps sufficiently indicated. But, judging from the faet 
that trees grow chiefly on their astern slopes, the mountains South of lat. 85° and East of 
the Rio Grande may receive a small supply of rain from the Gulf of Mexico. From lat. 359 
to lat. 42° the Eastern slopes are almost woodless, or less wooded than the Western, but 
from there Northward become more and more wooded, in correspondence with the width oi 
the plains East of them at these various degrees of latitude. 

The subdivision of the Western regions into zones, of different elevation and vegetation, is 
yet impracticable. When discussing the resemblance between the Appalachian forests and 
those of the East coast of Asia, allusion was made to the affinity which also exists between 
the trees of California and Western Europe. A similar affinity exists between those of 
Europe and all our mountain Provinces of Western North America, though the latter has 
apparently the largest variety. Its arbutus, (83,) oreodaphne, (82,) pistacia, (119,) are 
represented also in Europe and Northern Asia, while its evergreen oaks have more congeners 
there than in Eastern America. Only 85, 86, and 80 of the California region are unrepre- 
sented there generically. 

Tt may here be observed that the only apparent connexion between broad-leaved ever- 
greens (excluding all Coniferze) and climate is this, namely, that they always bear the greatest 
proportion to deciduous trees in those countries where the extremes of temperature are the 
least. Thus, in Florida, they are 64 in 102, or §3,'; in New Mexico, 17 in 37, or 4S, ; in the 


100 : : 106 
Nevadian Province, 27 in 48, or {58 ; in the Oregon Region, 5 in 20, or 23,; in the Alle- 


ghany Region, 3 in 90, or 725 ; sone in the Ohio Region or Northward, and but 16 in 160, or 
xo’y, North of Florida. 


CAPACITY OF THE VARIOUS REGIONS FOR CULTIVATION. 


In the preceding pages this Continent has been divided into large and smaller sections, 
chiefly from the distribution of its trees; and to a great extent also the distribution of smaller 
plants and animals, as well as the barriers by which their range is limited, have been con- 
sidered. Ina state of nature trees, either singly or in forests, have great influence in this 
respect, since they furnish habitations, shelter, food, or shade at least, indispensable to a very 
large proportion of beings. 

On the other hand, another equally large proportion cannot or will not live under this 
shade, or in the climates moist enough to produce trees. Thus we may divide the natural 
products of this Continent into two great groups, those living in the Forests and those of the 
Plains.* : 


* Asan instance showing the-great influence of forests in this way, the following account is quoted from 
Darwin’s “ Origin of Species,’? American edition, page 69: : ES 

“In Staffordshire, on the estate of a relation, where {| had ample means of investigation, there was a large 
and extremely barren heath, which had never been touched by the hana of man, but several hundred acres of 
exactly the sameé nature bad been enclosed twenty-five years previously, and planted with Scotch fir. The 
change in the native vegetation of the pianted part of the heath was most remarkable—more than is generally 
seen in passing from one quite different soil to another ; not only the proportiona! numbers of the heath plants 
were wholly changed, but twelve species of plants (not counting grasses and sedges) flourished in the planta- 
tions, which could not be found on the heath, Vhe effect on the insects must have been still greater, for six 
jnsectivorous birds were very common in the plantations which were not seen on the heath, and the heath was 
frequented by two or three distinct insectivorous birds. Tere we sce how potent has been the effect of the in- 
troduction of a single [species of] tree, nothing whatever else having been done, with the exception thatthe lan 
had been enclosed, so that cattle could not enter. Buthow importantan element enclosures I plainly saw near 
Farnham, in Surrey. Here there are extensive heaths, with a few clumps of old Scoteh firs on the distant hill tops; 
within the last ten years large spaces have been enclosed, and seif-sown firs are now springing up in multitudes, 
so close together that all eannot live. When J ascertained that these young trees had not been sown or planted, 
I was so much surprised at their numbers that I went to several points of view whence i could examine hundreds 
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Forests, and secondarily trees, thus stand as representatives of great Cgipstions of created 
beings, whose existence depends more or less upon their presence ; therefore the distribution 
of all must essentially coincide. 
| But civilized man enters the field, and the face of Nuture is changed by his interference 
with the administration of her laws. He clears off the Appalachian forests, and substitutes 
for them and for their plants a new series —one which has followed him from the Plains of 

_ Western Asia, and is now meeting a corresponding group of plants (many nearly or quite 
identical) on the plains of Western America. Nine-tenths of the weeds that infest our cul- 
tivated grounds have thus been imported from the Old Continent, the remainder being 
natives, but formerly limited to open spots, too wet, dry, or barren for trees to grow up and 
kill the weeds by shading them.* At the same time nearly all the forest plants are being 
exterminated. 5 

Man also submits cultivated plants to circumstances before unknown, and cultivation 
becomes a second nature to them. ‘They flourish where, left to themselves, they would be 
soon crowded out by native vegetation, and under the influence of new conditions:they vary 
from the original type of their species. Man selects successively the varieties best suited to his 
wants, and, in time, these become so changed that one would scarcely suspect their origin 
to have been from wild forms comparatively useless to us. 

But, unless transported to some country whose climate is to some extent similar to that 
of their native land, they do not grow spontaneously from seed, or, in other words, do not 
become naturalized. It is the facility with which they do adapt themselves to all circum- 
stances that makes those useless plants called weeds so abundant and troublesome, but each 
of them, like all other plants, varies in this particular. 

We cannot, then, say positively that any plant is wneultivable anywhere until it has been 
tried, but we safely affirm that where it finds conditions most like those of its original land 
it will most probably attain the highest perfection. 

Let us see, on this assumption, how far our cultivated plants have already shown a supe- 
riority in regions like those they came from, and also what other regions are likely, for the 
game reasons, to prove best suited for them. 

In the following lists those which show very marked preferences in this way are distinguished 
by capital letters. In some cases the original country is uncertain, but probably nearly 
correct; the resemblance of climate is merely known approximately : 

Corron, Kidney and Lima (Lunar?) beans, Inpico, Hemp, Watermelons, Sucar-canz, Fics, 
Okra, and Pumpkins, were from Southeastern Asia, and find the most analogous climate in 
our Mississippi, Carolina, and Florida regions; but the annuals among them are cultivable 
much further North, on account of our hot summers. Their range of naturalization differs 
also, as it doubtless did in their native regions. 

Tea, Rios, Broom-corn, and Sorghum are from the West coast of Asia, (China and neigh- 
boring regions,) and they are cultivable more widely in our Appalachian Province. 

Buckwheat, Oats, (?) Wunat, Rye, Barley, Horse-beans, and Turnies (?) are from the drier 
regions and Plains of Central Asia and Wastern Europe; they will therefore probably find 
their most congenial lands in our Campestrian and Californian Regions. Wheat, and per- 
haps the other grains, have already reached a superior quality in California, and the ‘‘ Wild 
Oats,’’ a cereal from Europe, has been long naturalized, taking complete possession of vast 
tracts of the woodless hills. . 

The Winn Graps, (Vitis vinifera,) Peach, Apricot, Cherry, Muskmelon, Cucumber 
Squash, (?) Pumpkin, Sunflower, Persian 1obacco, Spinach, (?) and ‘ Huropean Walnut ” 
(‘Madeira Nut,’’) were from the Regions of Southeastern Asia, resembling in climate oie 
Uchitan and Arizonian Regions, with the Californian and Oregonian Regions, to some extent. 
The remarkable success of the grape in California is an evidence of the peculiar fitness of 
its climate. 

The Cabbage, Radish, Horseradish, Pea (?), Clover, Lucerne, Plum, Srrawserry, Rasp- 
berry, Pear, Arpzz, Quince, Gooseberry, Currant, Celery, Parsley, Parsnip, Carrot, Beet, 


of acres of the unenclosed heath, and literally I could not see a single Scotch fir except the old planted clumps 
But on looking closely between the stems of the heath I found a multitude of seedlings and little trees, which 
had been perpetually browsed down by the cattle. In one square yard, at a’ point some hundred yards distant 
from tbe old clumps, f counted thirty-two little trees, and one of them, judging from the signs of growth, had 
during twenty years, tried to raise its herd above the stems of the heath, and had failed. No wonder that as 
soon as the land ne pe cioned, it became thickly clothed with vigorously-growing young firs. Yet the heath 
was so extremely barren, and so extensive, that no one would ever have imagined that ec pidibg 
searehed it so closely and effectually for food.?? . PIERS Wea 
The heaths of Europeare very similar to our ** barrens”? of the Western States, w 
ery s ) E 1S t ates, where the stunted trees, lon 

kept down by fires, are now tast overtopping, and by their shade destroying, the smaller plants more pera 
a he pane: Similar facts respecting our red cedar are stated further on, in the part relating to “Succession 
of Forests. ’ ‘ 


* “« American Weeds and Useful Plants,” by Dr, Darlington, new edition, edited by Dr. Thurber, 1859. 
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Onion, Asparagus, are all believed to be from Europe, and two of them, at least, have shown 
great superiority in the similar Oregonian and Californian Regions. 

But as others are extensively naturalized in the Appalachian Province, where (deprived 
of its forests) we may believe that they also ranged entirely across the Old Continent, ox 
really originated towards its Eastern side. The Red Currant is, in fact, circumpolar, and the 
Hop-vine also. 

The Sweet Potatoe, American Tobacco, and Maize (or Indian Corn), originated in tropical 
America, and though pretty widely cultivable, especially in the Appalachian Province, have 
not become naturalized beyond the borders of the tropics. 

The common (‘ Irish’’) Potato and Tomato were from Western South America, beyond 

_the tropics, and find the most congenial climate in California and Oregon, the Tomato having 
become somewhat naturalized in the latter State. 

The results of cultivation thus show that cultivated plants are in great measure subject to 
the same laws of climate as natives, including trees, and our knowledge of climatology, 
although still very imperfect in most parts of the world, may assist much in pointing out 
the kinds most suitable for trial in our new territories. * 

But we see that many are cultivable far more widely than we might expect, chiefly such 
as are annual, their perfection being attained wherever the heat and moisture of the suramer 
are sufficient but not excessive. Thus wheat produces up to lat. 60° along Mackenzie’s 
river, but not at Sitka, lat. 57°, along the West coast, where the summer is too cool and 
moist. Maize, up to lat. 51°, at Lake Winipeg, but not in the cooler summers of the 
Oregonian Region, at lat. 46°. 

One rule may be safely assumed as constant, namely, that in proportion to the variety of trees 
naturally produced within equal areas, will be the variety of agricultural products and their relatwe 
success. For the trees, where most numerous, require an amount of heat and moisture, which, 
regulated by agricultural experience, will suffice for the greatest variety of cultivated plants. 
The connexion is plainly shown in the great variety both of trees and crops produced in the 
Appalachian Province and extending over such large ranges of growth. The Nevadian, next 
in the variety of trees, cannot produce so many crops or in so large quantities even within 
equal areas. 

Going from the Gulf of Mexico Northward, the heat becomes too little for one crop after 
another. Or going from the Mississippi West, a similar successive disappearance of crops 
must correspond with the disappearance of the trees and smaller plants, until about the 
101st meridian, the point of extreme dryness (and winter cold?) having been reached, we 
find an absolutely barren desert. Thence West of the Rocky Mountains an improvement in 
climate and productions occurs, and a large though elevated tract among them will be found 
far more worthy of survey for the purpose of settling it than the deserts nearly two hundred 
miles wide Hast of it. 

Furthtr West, most of the Utah Region, with parts of the Shoshones and Arizonian Regions, 
again present us with irreclaimable deserts. Wor though excessive moisture can be avoided 
by choice of soil, the total want of it must, of course, be past remedy. 

Wherever there is moisture enough for the cereal grains and grasses, it is probable that 
fruits may be cultivated along the streams, or by the aid of irrigation. On the high grounds 
the Red Cedar and Pitch Pine (62f) can be cultivated, or will spread naturally if fires are 
checked, even in the driest of the grazing lands, and South of lat. 35° the Mesquite (76) is 
also a valuable tree for timber and fuel, growing where probably no other can exist. 

Grasshoppers, closely allied to the locusts of Asia, form a great obstacle to agriculture even 
along the Eastern border of the dry Plains, near the 97th meridian, having been very des- 
tructive at various points from Pembina, lat. 49°, to Austin, in Texas. In the settlements 
of Utah and even California they have also been injurious. I'rom the various reasons con- 
nected with a dry climate, more of these dry regions will probably prove useless for cultiva- 
tion than of those covered with forests. : : 

Excessive moisture shows its effects injuriously to agriculture only partially, there being 
no regions so rainy within our territories as not to be adapted for some kinds of crops. 

Considering the vast improvement which has been made in the cultivated plants by a 
long process of selection and attention, most of them having been, when wild, almost useless, 
the question arises whether many plants peculiar to each Region of our country, and therefore 
best adapted to it, cannot by cultivation be made superior even to the exotics on which we 
now depend, and which cannot be so well suited for new conditions as those plants always 


indigenous. 
i ee ae Cone Pe he 


* For an application of these rules to Nebraska and Washington Territory, see the chapter on Meteorology, 
in Suppl. to vol £, P. R. R. Reports, before quoted. ; 
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THE SUCCESSION OF FORESTS. , 


Some remarks on this subject, which has attracted so much the attention of the public 
and of botanists, seem requisite, as it bears upon the vexed questions of change of climate, 
and of the properties of soils. : 

The writer's own observations, as well as those of others, tend to the conclusion that this 
‘succession’ is more apparent than real, or that it is only temporary at most, where the 
soil has not been exhausted by agriculture. 

In the North it has been observed that where the White Pine forests have been cleared 
off, a growth of deciduous trees follows : such as Red Cherry, Beech, and Maple; trees very 
sparingly scattered through the original forest, or sometimes so scarce as to seem entirely 
wanting. This growth flourishes for years, apparently to the exclusion of any of the former 
eoniferous trees. But when it has become dense and tall enough to shade the soil, and thas 
to preserve its surface moisture, it has been observed that more or less of the Pines, Spruces, 
&e., were growing up under this natural protection. 

These trees, being usually of slower growth, do not for a long time overtop the others, but 
the latter in about fifty years attain their limit of height, and then the long-lived and lofty 
Pines shoot above them, and, in their turn, make a dense shade, so complete frequently as 
to kill the ‘‘hardwood’’ trees which had so kindly protected them in infancy. : 

Further South, on the Alleghanies, we find a succession of a different and somewhat 
opposite character. 

Where the original forest of Oak, Hickory, &c., is cut on the drier soils, there follows a 
thick growth of Red Cedar, which is often considered an evidence of an exhausted soil. If 
the land is pastured, no other tree may appear for years, because cattle eat off everything else as 
it springs up. But in time, as the cedars grow thick and tall, and protect the young 
deciduous trees both from the climate and from cattle, they will be found growing up 
thickly, and in about twenty years, when the cedar has attained its height, they overtop it, 
finally causing its death by their shade. 

This ‘‘crowding out’’ of the cedar is remarkably shown along the rivers West of the 
Alleghanies, where it is usually so very rare in the luxuriant forest as to have become a 
favorite ornament around houses. But on these same rivers it may be seen growing along 
the edge of rocky precipices, places so dry and barren, that larger trees cannot grow there. 
These same starved and scraggy cedars, transplanted and allowed plenty of room, become 
ornamental trees. 

Still further West, in the dry climate of Texas and the Dacotah Region, the red cedar be- 
comes a prominent tree, covering large tracts where scarcely any other will grow. And in 
the Comanche, Wasatch, Yellow Stone, and adjoining Regions, it becomes, over vast districts, 
tre only tree growth, and therefore of very great importance. On the bluffs of the Platte, 
Missouri, Canadian, and other rivers, it appears with trunks three or four feet thick, which, 
judging from its slow growth, must be of immense age. 5 

These occur only where bluffs, bare rocks, or gravelly land have-stopped the spread of 
fires, but serve to show that this useful tree might, if protected from them, be made to 
grow on many parts of the now treeless plains. On the islands of the Platte, thus protected 
and in good soil, it attains its highest development, the dry climate seeming well suited to 
it. Showing that it requires summer heat more than moisture, we find it growing at the 
East base of the Rocky Mountains in lat. 51°, while aleng the Atlantic it reaches only to 
lat. 43° in Maine. North of these limits a low shrubby form takes its place, considered by 
some identical, and reaching lat. 67° on the Mackenzie river. 

In Utah, &c., as before remarked, it seems to be replaced by another white hearted species. 

Again, in the extreme South successive growths of different trees follow the charring of 
the Pine forests, and the ‘‘Oldfield’’ pine is the first to reoccupy the exhausted tobacco 
lands, preparing the way for a return to the state of original forest. 

The reason of this ‘‘succession’’ seems to be the same in all these instances. Some treeg 
require much more shade and moisture during the commencement of their growth than others. 
The seeds, which lie on the surface or covered only by a thin vegetable mould, may not 
vegetate for years while exposed to the drying sunshine, or are killed by it immediately 
after sprouting. But, sheltered by other trees capable of flourishing in the driest and hottest 
sun, they gradually become established, and, as their roots go deeper, are at length able to 
derive moisture enough to counteract its effects. 

On the other hand, the trees which served as their protectors die in their shade, leaving 
a great quantity of seed on the ground, which may lie dormant for an indefinite period, or, 
as often may be seen, grows and vegetates feebly in the excessive shade and moisture, until the 
death of the overshading growth occurs either from age, windfalls, or the axe. 

Natural causes do not, however, usually cause extensive clearings, and we thus find 
these trees of various requirements very much mixed in our forests when their rate of growth 
and height is similar. It is in cases of great difference in these respects that a few species 
crowd out all others, as in the instances just given. 
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We therefore find that a partial clearing of the forest favors the growth of some, while it 
injures other trees by exposing the soil to the drying sun. Thus great changes in their 
local distribution may be effected by the settlement of a district, without considering the 
effect of partiality shown in leaving some kinds standing at the expense of others. 

It has been before remarked that the nature of the soil has a minor effect compared to 
climates, its influence depending mostly on its ability to retain moisture at or near the sur- 
face, together with the regular supply of that moisture ; for there is nothing in the mineral con- 
stituents of any tree, (as shown by analyzing its ashes) which is not contained, to some ex- 
tent, in almost every soil. The presence of deleterious substances, as salt, alkalies of some 
kinds, sulphur, and, perhaps, sometimes even lime, will prevent the growth of some or all of 
them. Yet even the great alkaline tracts of the Western plains, which exclude almost all 
vegetation, would probably, were there rain enough to dilute and diffuse the* alkalies, be- 
come supporters of forests, as well as other vegetation. The absence of such tracts in other 
mountain regions of similar formation tends to show that rains and vegetation have pre- 
yented the accumulation of alkalies. 4 

That climate is much more important to trees than soil is further shown by their growing 
naturally under very different conditions of the latter kind as long as the climate is suitable. 
It is unnecessary to mention specially such trees as the Red Maple, Red Cedar, Elm, several 
Oaks and Pines, which are so universally spread throughout the Appalachian and parts of 
adjoining Provinces, and in so various soils that it becomes difficult to determine which 
Region is the best adapted to them, or in which they most abound. Still more striking in- 
stances occur among trees of narrow range and usually limited to peculiar soils. Thus, on 
the dry soils of the Canadian Region we find the Spruces, and on the still drier and hot 
mountain slopes of Virginia the Rhododendron, both decidedly characteristic of their Region, 
-and no where occurring together within each other’s limits. But in a far different Region, 
and in a soil composed of scarcely anything but peat and vegetable mould, the ‘‘ Cedar 
Swamps’’ (Cupressus thyoides) of New Jersey the botanist is surprised to find both of these, 
with many others, as strikingly Northern and Southern plants, growing abundantly and 
luxuriantly. Jt was in their early growth that the moderated temperature and constant moisture 
of the dark swamps were necessary to their existence. But after some years growth they 
are transplanted, and found to withstand the droughts, scorching sun, and frigid winters of 
the surrounding country, where they will not grow from seed without artificial assistance. 

In the same way, and for a similar reason, we find almost all trees occasionally growing 
out of their Region, but in a different soil. If from a moister climate, they require a soil more 
retentive of moisture than that common in the Region; if from a drier climate, they grow 
in the most sandy and porous soils. 

A change from a warmer ora colder climate likewise requires a peculiar protection from 
the extremes of that in which they occur, and they, therefore, need either shade and 
moisture, or more sunshine and shelter from cold winds. These circumstances will probably 
account for all the differences in ‘‘station’’ observed in the distribution of trees in this 
country. Some which, in New England, grow only in the warm sandy soils near the coast 
gradually retire to the mountain sides as we go southward to Georgia; while those of the 
New England mountain sides, growing in dry soil, but a cool and moist climate, become 
limited to cool, moist peat swamps as we go towards the warmer and drier South. Still, as 
shown by the lists, there is a sufficient number limited to each to characterize them, while 
those of more general distribution all have their favorite Region of greatest abundance. 


INFLUENCE OF FORESTS ON SOILS. 


Forests do not exhaust but increase the fertility of soils. This is evident from the pro- 
ductiveness of newly cleared lands, and would be still more apparent if the vegetable 
materials constituting the forest could be combined with the soil in a proper manner. For, 
since the great mass of all plants consists of carbon, which they absorb chiefly from the air 
through their leaves, it follows that their growth must be in proportion to the supply of 
this important element, provided the soil contains the necessary mineral ingredients. The 
gradual decomposition of vegetable matter at or near the surface furnishes the supply, and 
is doubtless the chief cause of the assistance afforded by manures, in which the decomposi- 
tion is hastened by the mixture of animal materials. A forest cut off and the wood carried 
away removes an immense amount of vegetable material which, in the natural course of 
events, would have continued to decompose and furnish new forests indefinitely, beside 
being constantly increased by the addition of free carbon derived from the atmosphere. 
The destructive custom of burning off woods decomposes the vegetation so rapidly that the 
carbonic acid formed is blown away and very little remains for the ensuing crops, so that ia 
a few years the land is exhausted. The farmer is constantly carrying away the vegctable 
material produced, and, unless he returns it in the form of manures, he soon finds his labor 
unrewarded, although the land has lost scarcely any of its mineral constituents. The effect 
of the ammonia, so marked a constituent of manures, and a result ie anaimal decomposi- 
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tion, seems to be rather as a stimulant or assistant in the formation of vegetable growth than 
a material, since it does not exist uncombined in vegetable tissues. The same is the case 
with Phosphorus, so efficacious in Phosphate of Lime, and Sulphur in Gypsum, (Sulphate of 
Lime.) The amount of both these materials is inappreciable in most plants, and in those 
that contain them so small that they certainly do not need a fraction of the raw material 
furnished in these mineral manures. ‘The Hydrogen in Ammonia, as well as in water, may 
be a more important substance, if plants have the power of separating it. But the Carbon 
derived from the decomposition of the carbonic acid in the atmosphere, and constant moisture 
supplied to the roots, are the most essential materials for the growth of all vegetation, 
though others are needed in minute quantities, either as constituents or stimulants to growth. 


Now, trees present a larger surface of foliage to the air than any other vegetation. Hence | 


they must absorb more Carbon, provided the air around them contains much, and they are 
assisted by rain, &c. 

Thus, a natural forest, in a damp climate, accumulates it upon the surface very rapidly, 
and Jays up an immense stock for the future cultivator, which, in his heedless haste and 
wastefulness, is often more than half destroyed the first year that he may derive the benefit 
of the remainder. ; 

To form an idea of the amount thus collected during the centuries of forest growth we 
need only study the progress of vegetation on a soil composed only of mineral substances. 
Such we may find either on the blown sand hills of the sea shore or, more strikingly, on 
the tops of mountains like those of New Hampshire, where there was originally nothing but 
bare rock, and nothing can have collected except from the air above. In such places (pro- 
vided the climate is moist) we soon find the growth of the simplest forms of vegetation— 
grasses on the sea shore, lichens, and then mosses on the mountain. 

On the Alpine summits, where higher vegetation will not grow, these plants alone have 
accumulated an astonishing quantity of carbonaceous soil, amounting to several inches, 
which must have all come from the air around them. The amount increases as we descend, 
owing to the greater luxuriance of vegetation, and, probably, too, the greater amount of 
carbonic acid in the air, as its weight carries it downward. 

On reaching the limit of trees the amount which is found to have accumulated is rapidly 
increasing, and where fires have killed and partially burned the small trees, we find that 
they grew on bare rocks, which were concealed by the Vegetable mould of ages covering 
them, sometimes, for nearly a foot deep. 

This continues to increase in quality towards the base, further augmented by that washed 
downy, by torrents from above, though from the rapidly increasing size and density of the 
living forest, the amount of unorganized carbon on the surface of the ground is less apparent. 
If all the vegetation of such a forest could be reduced to its-elements, we should find the 
Carbon forming more than 99 per cent. of the whole, and the part supplied by the soil 
would appear quite insignificant.* 

Now, to those acquainted with the first principles of Chemistry and of vegetable Physiology 
it will be evident that all this carbon must have been derived from the air. It there existed 
as carbonic acid, the result of vegetable decomposition, either slow or rapid under the effect 
of fires. In the latter case it is formed too rapidly to be all absorbed, and much must be- 
come diffused through the air and carried away by winds, for, being heavier than common 
air, it diffuses itself slowly, and when in excess tends to collect in hollows of the earth. 
Besides this source of waste, much is converted into charcoal, a form in which carbon is very 
slowly decomposed in the open air. 

It has been already remarked that abundant rains are essential to forest growth, and the 
attempt has been made to prove it by the coincidence of their occurrence or absence. It 
may be further added that the amount of vegetation of any kind is in direct ratio to the amount 
of moisture in the air. This does not, however, prove that the rainiest climate is the most 
fruitful of agricultural products, since these are often plants suited to drier climates. Though 
the Prairies of the Illinois and Texan Regions may be too dry for forests to flourish as they 
do more Kastward, they still seem well suited for the growth of crops, some of which are the 
produce of plants originating in similar plain Regions of other countries. Wheat, rye, barley, 
and oats are believed to have been natives of the plains of Western Asia, which, as far ag 
now known, have a climate and soil almost identical with those of our Plains. 

The fires which from reasons already mentioned annually devastated these Prairies, or 
those East of longitude 97°, caused an immense accumulation of Carbon in its indestructi- 
ble form of charcoal, and therefore, although the soil has every appearance of richness, it 
is found less productive of cereal grains than other soils apparently poorer. But, as is well 
known, these grains require much more mineral ingredients than most other crops; and 


*Tf it could be shown that these Alpine summits once enjoyed a higher temperature, we might then believe 
that this accumulation of Carbon took place more rapidly from a more luxuriant vegetation, and that this has 
been destroyed a cold. But the distinct character of the Alpine plants disproves this. 
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these minerals being covered by a thick bed of carbonaceous soil, must be reached and 
mixed with it by deep plowing to form a soil suited for such crops. Yet most roots and 
succulent garden vegetables require no more than the amount of mineral matters diffused 
through the mould from the destruction of the previous vegetation of the prairies. 

May we not suppose that much of the luxuriance of vegetation in the Mississippi Valley 
is due in @ great measure to the increased amount of carbonic acid carried down into it by 
the almost constant strong winds from the Western plains, while they are themselves deprived 
thus of the small amount produced by decomposition of their scanty vegetation? That it 
ts small in so dry a climate (compared to the extent of surface) results both from the scanty 
vegetation and from the slowness of decomposition, for moisture not only assists vegetation 
by direct combination with its tissues, but by decomposing dead materials, and thus enabling 
them to be renewed in the growth of the living. 

It is, then, scarcely to be doubted that forests have in all ages of the world acted as the 
chief accumulators of carbon in its purest state upon the surface of the earth. The amount 
found in the earth which can be accounted for in any other way than as a result of vegetable 
growth is very small, if any, while the immense beds of coal, peat, and allied substances are 
universally conceded to have once constituted living plants, and plants which in size and 
importance were equal to our most gigantic living trees. Some geologists have even thought 
it necessary to assume that in the remote ages of the coal forests the earth’s atmosphere was 
S80 overcharged with carbonic acid that vegetation grew much more rapidly than now, 
assisted by the moist and hot climate which would accompany a world composed of nume- 
rous islands scattered through an almost universal ocean. Such a theory seems, indeed, 
necessary to account for the condition under which so much carbon existed before it was » 
solidified, assuming that none has been added to or abstracted from the earth and its atmos- 

here. : 
z We are now rapidly restoring this carbon to the air as carbonic acid, both by the burning 
of coal and cf forests, while we are diminishing at the same time the means provided by 
Nature for its reparation and reorganization. The consideration of the effects of such an 
increase in the air of a gas absolutely poisonous to animal life leads to another important 
topic. 
THE INFLUENCE OF FORESTS ON HEALTH. 


Without attempting to discuss this subject fully, a few facts may be referred to as new or 
deserving further investigation. 

It is a very common, reasonable belief, that malaria, in all its forms, is really some gas, 
and that which may be supposed at least a constituent of it, because found in almost ‘every 
compound gas is Carbon, either as carbonic acid or carburetted hydrogen. Although the effects of 
these gases, when pure, do not correspond exactly to those of malaria, there is no doubt 
that long inhalation of them or their compounds in the air will injure the health, and per- 
haps may produce the effects of malaria. Many well-proved facts tend to show that malaria 
is decomposed by vegetation, and thus another analogy to the compounds of Carbon is estab- 
lished. ‘The interesting experiments of Lieutenant Maury with sunflowers, by which the 
malaria, before prevalent, was completely excluded from the Observatory at Washington, 
showed that a plant growing rapidly, though not very high, was an effectual protection. 
These experiments were founded on observations accumulated during the last century and 
recorded in most-works on malarious diseases, nearly all of which tend to show further the 
analogy of malaria to carbonic acid gas. It is heavier than the air; settles and accumulates 
in low places; is absorbed in passii g over rivers, (carried by wind;) also by growing vegeta- 
tion; abounds most in spring-and fall when that growth is dormant; and is always considered 
a product of vegetable decomposition. 

But there are likewise some facts which have been considered as evidence against these 
analogies. ¢ 

First. It is not so prevalent in a wild, densely wooded country, as it becomes after a 
partial clearing of the forest. 

But is not this because the forest excludes the sun light, thus retarding decomposition, 
while the luxuriant vegetation absorbs all the malaria produced by the decay beneath it. 
The great Cypress swamps of the South, half flooded at most times, are not unhealthy in their 
interior. Neither are the dense forests of Oregon, in a climate more rainy than any part of 
the United States, though not so hot in summer. But both these forests partly cleared 
become unhealthy, like the newly cultivated Western States. The hot sun hastens decom- 
position, and the heavy malaria lies near the surface because there is not sufficient vegeta- 
tion to absorb it, and no wind to carry it away or diffuse it through the higher air, where 
the tree tops would do so. j 

Second. Tt disappears as a country becomes fully cleared, drained, and cultivated. 

In this cas e surface becomes dried and decomposition retarded ; the winds have a 
free circulation and carry much of it off to nourish neighboring forests or to be absorbed by 
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waters; decaying vegetation is ploughed under and decays more slowly. In time the air 
becomes so purified that vegetation cannot derive much support from it, and the farmer 
must supply the want by manures, which, in decaying, furnish the desired carbon, ; 

Thus, countries least productive are usually most healthy, like the great Western plains 
and the deserts of other lands, where there is a dry, pure air, and free range of the winds. 
But may not moister, warmer, and more fertile regions be made equally healthy by obsery- 
ing the means designed by nature to make them so? » ie - 

Third. Tropical climates are notoriously unhealthy, although vegetation is more luxuriant 
and less injured by cultivation than elsewhere. Is not this because the great heat and 
moisture decompose vegetation faster than the malaria produced can be absorbed? These 
countries are in a condition resembling that of the Coal forest period, as supposed—there is 
an excess of carbonic acid in the atmosphere, and vegetation flourishes better than animal 
life. 

Fourth. Malarious diseases do not affect cities, though they produce much carbonic acid 
by fires and animal respiration, and have no vegetation to absorb it. But they have a host 
of diseases, some of which arise from air poisons allied to malaria, and which are even more 
deadly. Does not the carbonic acid combine with other acknowledged impurities in the air, 
and these cause new effects on the human system? ~ 

Future experiments must determine what our present knowledge tends to show, bad 
forests and trees are among Nature’s great purifiers of the air, and as such should be pro- 
tected and cultivated in this country much more than at present. 


CULTIVATION OF TREES. 


These observations on natural succession and growth of trees lead us to the consideration 
of their Growth in Cultivation. 

This, at first sight, might seem to invalidate much of what has been said of the con- 
nexion between Regional distribution and climate; for every day may be seen around us 
trees of foreign or distant origin, flourishing as if in their native soil. 

But let us see what new circumstances have been effective in their cultivation. They 
were either transplanted from the woods when of considerable size, or raised from seed with 
great care. The seed, instead of lying on the surface, was buried some inches, in moist, 
light soil, regularly watered and perhaps shaded, until the tender infant tree had sent its 
roots deep in the ground—a single day’s neglect in watering or shading, would (and does) 
prove fatal to trees in this period of tender age—or in a soil too moist, or a rainy season, 
they may also fail to pass through one year. The young tree, well rooted, and its roots 
forming a dense ‘‘boll,’’ (because they found abundant nourishment in the rich soil, and 
were not compelled to spread out for it,) is now transplanted and grows vigorously with 
little regard for the soil, provided it is moderately fertile. 

It may blossom and bear fruit with all the luxuriance of its native forest or even more. 
But how few of its seeds ever grow unless accidentally or intentionally planted under favor- 
able circumstances! It isin the germination and early growth of the tree that the effect of 
elimate or of its substitute—cultivation—is apparent. : 

The effect of climate is also shown in these cultivated trees, by the fact that though they 
may flourish for years, a single season of excessive drought, or cold, may destroy the growth 
and labor of half a life time. From this we see that it is not the result of a few years which 
determines the proportions and abundance of various species in natural forests, but it has 
been the effect of the average climate of centuries. Now one and now another kind has pre- 
ponderated, according to the nature of the season favorable to its growth. / 

Connected with this is the curious fact, before alluded to, that some foreign trees have 
found our country as well adapted to them as their own, reproducing themselves without 
cultivation. But how few trees from other regions of our own continent, differing much in 
climate, are thus naturalized. The foreigners comg from a similar climate and are suited to 
ours, though it could not produce them without the seed; the latter were created for their region, 
and will not grow spontaneously out of it. 

It is a common error to attribute to the influence of climate the differences observed in 
distinct, but nearly allied species of both plants and animals. We can easily imagine how 
it may afiect the size of a tree, but that it can essentially and permanently alter the forms 
and proportions of its various parts, is an assumption of which we have no evidence. The 
numerous forms of the Oak, Hickory, Pine, &c., were undoubtedly created for the conditions 
in which they exist, but certainly not by those conditions. 'The varieties produced by culti- 
vation, when the condition of soil and often of climate are entirely changed, can hardly be 
balanced against the law of Nature, which is that, left to themselves, all forms of life follow 
certain specific and fixed types, from which a variation beyond a very limited extent is a rare 
exception, and not one to be perpetuated for a long period. This applies to permanent and 
natural varieties, (so called,) as well as-to recognized species. 
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But by placing plants under the best possible circumstances, and by carefully selecting from 
the varieties produced in this way those best suited for his use, man has, in a long series of 
ages, obtained the many forms of improved fruits now in cultivation, but which, left to 
themselves, return in one or two generations to the form of the original species, usually 
almost useless to him. How much we may expect from the improvement of our many 
native fruits is foreshadowed by the excellence already attained by our grapes and black- 
berries. Europe had no fruits naturally so good as our Papaw, Persimmons, or Grapes, when 
our present cultivated fruits first were cultivated. 

There are many facts connected with the cultivation of trees which serve to throw light 
upon the relations of climate and forest growth ; but time and space will not admit of their 
discussion here. 

The general laws of Nature have been sufficiently stated, and their illustration with respect 
to each species may form the subject of an extended work when more experiments shall 
have been made. 

We have already trees from the extreme South growing well in the latitude of Boston, 
and it is already demonstrated that nearly all those of the United States may be cultivated 
in almost any part of its vast territory. Yetmuch remains to be done in experimenting on 
those of the Pacific side of the Continent, many of which will be found extremely valuable. 
And, indeed, so much remains to be done that the science of Arboriculture, already a national 
interest in Europe, where the forests rank among the most valuable government property, 
is still almost unknown here. ; 

Another generation will need a much greater supply than is likely to be furnished by the 
forests left to it by the present, especially in the vast woodless Regions of the West, where 
a few far-seeing agriculturists are even now cultivating forests with commendable attention. 

The chief error both with them and with those who plant or preserve the forests further 
Eastward is a tendency to over-partiality in their choice of trees. Although some are 
certainly of more general use than others, yet we must remember that in the economy of 
Nature none were created in vain, and there is not, I believe, one among the 180 species of 
the Eastern States already enumerated, which has not its use either in agriculture, arts, or 
sciences. And now applications are constantly arising, so that we cannot say what tree, 
now neglected or destroyed, may soon become of great value. The great superiority of our 
mechanics, in the construction of everything made of wood, is, in a great measure, due to 
the extensive choice of materials furnished by our unrivalled forests; and were experiments 
scientifically conducted so as to determine the relative properties of all woods, much might 
be expected. We still know nothing of the value of many of our trees, and of those which 
might be cultivated profitably here. 

The immense woodless plains on which the climate may forever prevent the natural 
growth of trees from seed may be made, by the aid of their cultivation while young, to produce all 
that will ever be needed for all purposes. 

Such experiments in both the culture and properties of trees are worthy the attention of 
our general government; for, though promising great results, they are too expensive for 
private enterprise. 

The position of Washington is, too, particularly favorable for them, situated as itis neat 
the boundaries of two Regions—the Carolina and the Alleghany—while about ten of the 
most Southern trees have their Northern limits along the coast near Chesapeake bay, and 
full fifteen far Northern species reach the same latitude along the higher Alleghanies. Every 
tree, not only of our country, but of all temperate climes, may be cultivated at this 
natural (as it is the political) centre of the Union. 

To what more appropriate and important use could those consecrated acres, the home of 
Wasuineton, be applied, than to the formation of a Grand Park, where the great natural 
elements of our national strength should be collected and preserved for the admiration and 
benefit of posterity? - i : 

How could the spirit of Washington’s example be better followed than by devoting to the 
improvement of our natural and agricultural resources those lands hallowed by the residence 
of him who declared Agriculture the noblest of arts? And there is enough room for the 
cultivation of whatever other plants may require trial for the public benefit, as well as for the 
Botanic Garden, where the virtues of plants now neglected may receive investigation. 

What monument erected by human skill could be compared to a forest of gigantic trees, 
like those of Maine, Mississippi, and California, which have outlived the empire of Rome 
with all its grandeur of architecture, and may yet live after all modern nations have become 
lost in the history of the past? Future generations might sit beneath the somber shade of 
the Piue, Cypress, and Sequoia, mingling their branches hundreds of feet above the tomb of 
Washington, and say: ‘“ These trees were planted by our ancestors, and have been raised to 
their present height by the Creator, while yonder marble monument has crumbled to the earth. 
Here are the links that connect the Present with the Past, for the Park is the living memorial 
of Our Country’s Father, preserved to us since the early days of this great Republic by the 
patriotism of our mothers.”’ 
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178 CULTURE AND MANUFACTURE ; WITH DIRECTIONS FOR THE SOIL, CHARACTER OF CLIMATE, ETC., 
, EPC., ADAPTED TO THE CULTURE OF THE PLANT IN THE UNITED STATES, FROM PRACTICAL 
EXPERIDNUE, ACQUIRED BY A RESIDENCE OF Six YEARS IN ASSAM. 


BY SPENCER BONSALL, OF PHILADELPHIA, PA. 


Assam is situated on the Northeastern extremity of the British possessions in India, and 
bordering on Birmah, China, and Thibet, from which it is separated by lofty ranges of 
mountains. It lies diagonally between the latitudes of 25° 50’ and 28° 20’ North, extending 
from 90° 40’ to 97° 20’ Hast longitude. Its length is about 500 miles, and its mean breadth 
about 60 miles, covering an area of 30,000 square miles. The valley is intersected in its 
whole length by the great river Brahmapootra. 

All the tea localities lie to the eastward of the 94th degree of longitude, in Upper Assam, 
and are supposed to extend, With the exception of short intervals, to the province of Yunnan, 
one of the principal tea-growing districts of China. 

The tea-plant was first discovered to be indigenous to Assam some time previous to the 
year 1826, by Major Robert Bruce-and his brother Mr. Charles A. Bruce. No particular 
attention, however, was paid to the discovery until the year 1834, when a Tea Committee, 
appointed by the East India government, decided on its being the genuine tea-plant. A few 
Chinese tea-plants and manufacturers were afterwards brought to Assam from China, and in 
the year 1837 the first consignment of Assam tea, consisting of 46 boxes, was despatched to 
Calcutta. = 

In the month of February, 1839, the Assam Company was formed in England, with a 


present capital of £500,000, in 10,000 shares of £50 each; 8,000 shares were set apart for. 


allotment in England, and 2,000 for allotment in India. 

Cotemporary with the formation of the Assam Company in England, an association, having 
the same objects in view, was formed in Calcutta. Subsequently, however, both the com- 
panies agreed to merge their interests and form one association, under the style of the Assam 
Company, the management of which in India should be vested in a Committee of Directors 
chosen by the Bengal branch of the Association. 

The Company had at first many difficulties to contend with. The country was almost 
entirely covered with a dense tree jungle,* and with such a sparse population, that it became 
necessary to procure several thousand coolies or laborers from China and Bengal, the latter 
from a distance of from 500 to 600 miles from the tea districts ; a journey of three months 
by water; the only mode of communication. Provisions and stores of all kinds had to be 
procured from a distance ; the jungles cleared; roads and bridges constructed ; buildings 
erected, &c., &c. In addition to this the Chinese sent to us proved almost entirely worthless. 

It seems to be a prevailing idea that all Chinamen understand tea-making. We might as 
well suppose that all Americans know how to prepare chewing tobacco, or any other produc- 
tion of the country. Itis probable that out of the large number of Chinese in California 
and other States of the Union, not a half dozen men could be found that had ever seen the 
process of tea-making. The Chinese usually met with (outside their own country) are from 
the cities and towns near the sea coast. The tea districts being in the interior, many hun- 
dred miles from the coast, it is not probable that many of the manufacturers ever find their 
way to it. Mr, Samuel Ball, ‘‘ late Inspector of Teas to the Hon. United East India Com- 
pany, in China,’’ after having resided in that country for a period of twenty-two years, states 
in a note, page 105 of his work : 

‘1 wish the reader particularly to understand that I have never seen tea made for sale, 
or which was fit for sale. The tea districts are distant eight hundred or more miles from 
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Canton.’ 


I here give an extract from the ‘Report of the Local Directors,’’ Calcutta, 1841. ‘The 
large gang of Chinese laborers, noticed in the last report as having arrived from Singapore, 
gave a great trouble before proceeding on the voyage upward. The selection of them by 
the Chinese agent sent down for the purpose had been grossly unattended to, and worthless 
characters were sent up instead of useful and steady artisans. They departed on the 3d of 
March, 1840, under charge of Messrs. Milne, Powles, and Hart. On their arrival off the 


* Jungle, a Hindoostanee word signifying adense forest, a thicket, brush wood, &c., or coarse, reedy vege- 
tation, anything growing wild or without cultivation, such as a jungle of weeds, &c. 
{ Sce also Agricultural Report of the Patent Office, 1857, p. 17Y. 


i 


TEA, 447 


Station of Pubna an affray took place in the bazar, between the Chinese and Bengalees, in 
which death ensued, and 57 of the Chinese were consequently kept in jail for trial by the 
magistrate of that district ; but so many difiiculties occurred that the trial did not take 
place until the 8th of June, when nothing could be proved against ay of them. In the 
meantime the remainder of the gang could not be induced to proceed without their country- 
men, and when these were released, they demanded a further advance of pay and, supplies 
of opium and provisions. But as great expense had been incurred by their contumacy, they 
were intormed that, unless they would at once proceed under their engagements, such obii- 
gation on the part of the company would be considered as cancelled, and they would be at 
once abandoned to their fate. They would not yield; we had but little power over them, 
and they were consequently discharged on the spot, and the assistants proceeded direct to 
Assam without them. It was greatly to be regretted that so many lawless characters should 
be let loose upon society ; but without a further heavy expense on the part of the Company 
it could not be avoided. The total loss upon this gang, from wages, passage money, and 
boat hire, has amounted to Company’s Rs. 29,365:3:11 ($14,682.) But as the other 
Chinamen who did reach the stations at Assam turned out so ill, and were of so little use, 
and have so many of them since taken their discharge, this loss has perhaps been less than 
it might have been, had they consented to join the station. Another very serious disap- 
pointment and loss arose partly from the cholera breaking out among the gang of 652 
Dhangah coolies, about half way on their march from Hazarecbaug to Assam, but more par- 
ticularly, it is feared, from the gross inattention of the assistants in charge. The whole 
gang disappeared in one night, and no trace could be found of them. The loss upon these 
men has been Company’s Rs. 10,727:6:2 ($5,363.) To these misfortunes may be added a 
great mortality during the past most sickly season in Assam, and the unfitness for such 
labor of a large proportion of the laborers sent from hence and from Chittagong. The 
Rungapore coolies, however, turned out well, and further gangs have been sent from that 
district.’’ ‘ 

Fortunately for the company, about 300 of the Chinamen who did arrive at Assam died 
of cholera or jungle fever, and a number more ran off or were discharged, leaving a few first- 
class artisans, such as green and black tea makers, lead canister, paper and box makers, 
packers, &c., by whom the Europeans and Assamese employed by the company were 
thoroughly taught all the branches of the business. The last of the Chinese were discharged 
the service in March, 1844, and glad we were to get rid of them; the natives of the country 
being equally expert when taugh uch more docile and easily managed, and what was of 
more importance, worked for Tessin one-third the wages. 

I annex a copy of the agreement of Tsay-yun-Mooy, Chinese paper maker. This is a 
sample of all the others: 

“ Tsay-yun-Mooy hereby gives this contract, to the end that he thoroughly understands 
the art and trade of making paper for packing tea, and now Mr. Matheson having requested 
him to proceed to Assam, there to exercise his handicraft, the term of five years is hereby 
agreed upon; at the expiration of which he shall be permitted to return home. It is clearly 
‘understood that he shall receive for wages fifteen Spanish dollars ($15) per month, board 
included. ; 

« ‘He shall also receive three months’ wages in advance, being forty-five dollars, ($45,) as 
bargain money, and his wages are to commence counting from the day that he goes on 
board ship. 

‘: He must exert himself to the utmost in his employer’s service, and may not be slothful 
or lazy. While the term of five years shall not be expired, he may not clandestinely work 
for another. Should he violate this contract he shall be fined a hundred dollars, ($100,) 
which he must pay over to his employer. The term of five years being duly expired, he 
may, on no account, be forcibly detained, but shall be permitted to return home if he so 
wills it. : 

‘« His passage money, going and coming, expense of victuals on board ship, &c., &c., are 
all to be defrayed by Mr. Matheson. Mei ‘ 

‘He also hereby acknowledges to have received the above forty-five dollars, ($45.) 

‘¢TWwoNKWANY, 20th year, 1st moon, 9th day. 

‘¢ Macao, llth February, 1840.”’ 


On the back of the above is the following, in which, although there is a slight error of 
one year in the calculation, the company did not lose by it: ~ : 

‘<'Tsay-yun-Mooy hereby agrees to serve the Assam company for the unexpired time of the 
agreement on the back hereof, namely, from Ist, May, 1841, to the lst day of March, 1244, 
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being three years and ten months, at the monthly pay of fifteen Spanish dollars. Ex: a 
220,14, Co’s Rs. per 100 Spanish dollars, to be paid monthly, without deduction. 
‘He also agrees to work at tea-making whenever he may be ordered to do so. 
“« Sioned in the presence of— 
“Tyros. WATKINS, 
“« Superintendent Government Tea Plantations. 
‘Cnuswau, 5th May, 1841.’’ 


True copy. 
S. BONSALL. 
Jarpoor, March 4, 1844. 


An inconsiderate expenditure of capital in other ways placed the Company in great 
jeopardy, and at one time it was feared the scheme would have to be abandoned. The 
number of managers and assistants appointed by the Assam Company to carry on their affairs 
and superintend the tea barries, or gardens, on large salaries, was quite unnecessary. ‘Three 
or four experienced European superintendents to direct the native establishment would have 
answered every purpose. The number employed was twenty-five. 

A steam saw-imill was procured from England and sent to Assam, where it arrived in the 
year 1841. It was intended for cutting thin boards for tea boxes, &c. The cost of this 
machine was Company’s Rupees 10,426:11, ($5,213.) It was placed under a shed at Jaipoor, 
where it remained, boxed up, until 1846, when it was sent down to Calcutta and sold for a 
mere trifle. 

A large iron steamboat, with a pair of engines of fifty horse-power each, was received in 
Calcutta in April, 1841, and after being put together under the superintendence of the 
engineer and boiler-maker, who were engaged in England for the purpose, it was frequently 
sent up and down the Brahmapootra river from Calcutta, carrying little else than a few 
thousand rupees for the payment of the establishment in Upper Assam, which might have 
been transmitted through native bankers, and saved the company the most lavish and un- 
profitable expenditure of capital. The cost of the steamer was about Company’s rupees 
1,10,000—one lac and ten thousand ($55,000.) There was also a wooden flat or barge, cost- 
ing Company’s Rupees 14,000 ($7,000.) This was for the purpose of carrying passengers, 
when any could be found, which was not likely to be of very frequent occurrence, as the 
entire European population of Assam, male and female, did not exceed fifty persons. The 
flat was towed by the steamer. 

Near the close of the year 1846 it became necessa make a vast reduction in the 
expenses of the Company. Nearly all the factories were closed, the plantations abandoned, 
and the Europeans dismissed, retaining only two to take charge of the implements, &c., on 
hand, and carry on the manufacture of tea on a small scale. Since that time the Company 
has gradually resumed the working of some of the barries or gardens, and, I trust, will 
eventually regain all that was lost. 


The rea PLANT is thus described by botanists : 


Thea viridis, Linn. ; Camelia theifera, Griff.* (Chinese, chah; Assamese, phalap.)—The ordi- 
nary height of the cultivated shrub is from three to six feet, though the wild plant attains 
a far greater size. It is a polyandrous plant of the natural order Ternstiomicoe. The 
flowers, which open early in the spring, (appearing upon the plant about a month ) are 
smaller in size and much less elegant than those which render some species of the Camelia 
so attractive. They are slightly odorous and of a pure white color; they proceed from the 
axils of the branches, and stand on short foot-stalks, at the most two or three together, but 
usually solitary. There are five or six imbricate sepals or leaves supporting the blossom 
which fall off after the flower has expanded, and leave from six to nine petals surrounding 
a great number of yellow stamens, that are joined together in such a manner at their bases 
as to form a sort of floral coronal. The seeds are enclosed in a smooth, hard capsule, of a 
flattish triangular shape, which is interiorly divided into two, three, and even five cells, each 
containing a firm, white, and somewhat oily nut, from the size of a pea to that of a ‘hazel 
nut, of a nauseous and bitter taste. They ripen in some localities as early as October, in 
others not until January. The stem is generally bushy, with numerous branches bearing 
very dense foliage, and in its general appearance not unlike the myrtle, though not so sym- 
metrical as that plant. The wood is light-colored, close-grained, of great comparative 
density, and, when freshly cut or peeled, gives off a strong smell, resembling that of the 
black currant bush. The leaves are alternate, on short, thick, channeled foot-stalks, coria- 
ceous or leathery, but smooth and shining, of a dark green color, and a longish elliptic 
form, with a blunt, notched point, and serrated except at the base. It is needless to men 


—_———$—— ee ees 


* Dr. Griffith, botanist in the service of the ‘Honorable East India Company.” 


TEA. AA9 


« 


tion that these leaves are the valuable part of the plant. They are, however, a good deal 
affected by the site in which the plant is grown, whether under the thick umbrage of large 
trees or in open spot exposed to the influence of the sun’s rays, as well as by the nature of 
the soil in which the plant is found. 

The districts in which the finest tea is produced in China lie between the 25th and 33d 
degrees of latitude ; and in Assam the ranges in which it has been discovered are between 
the 27th and 28th parallels, or almost centrically situated within those limits which expe- 
rience has proved the most favorable to the development of the plant. ; 

Almost all the tea localities occur within very short distances of each other, and are very 
limited in extent, although some tracts are further apart and cover a greater extent of land 
than others. These localities may be characterized as presenting an excess of humidity, and 
are, in almost every instance, clothed with excessively dense tree jungle. The chief char- 
acteristic of the localities is their intersection, in every direction, by numerous ravines 
and hollows, varying in breadth from three to two hundred feet, the spaces. between which 
often assume a conical shape. The presence of these are proofs of the lightness of the soil. 
Dr. McClelland* seems to attribute them to the action of the water collected in the foliage 
of the surrounding trees, and thence precipitated in heavy volumes. The plants seem un- 
doubtedly to thrive best near small rivers and pools of water, and in those places where, 
after heavy falls of rain, large quantities of water have accumulated, and, in their struggle 
to get free, have cut out’for themselves numerous small channels. . 

The tea, in its wild state, can hardly be called a plant, but a tree, with a trunk eight to 
ten inches in diameter, and reaching, in many instances, to the height of thirty or forty 
feet, rearing its long stem among other trees of the forest, all of which seem to be striving 
which shall first raise its head above the dense under jungle of creepers and canes, and 
pierce into the light above. It is true there are some smaller shoots and seedlings springing 
up at the feet of these forest tea trees, but they cannot even be seen, nor indeed can this 
forest be entered at all, without cutting out the path you wish to tread by daws, or bill- 
hooks. 

Tt was by the increase of these pathways, made by the natives of the country, in pursuing 
their frequent journeys by the shortest routes, and by offering rewards, that so many of 
these localities were discovered. The under jungle was then removed to ascertain what 
number of small trees or seedlings existed, and when found in sufficient abundance a general 
clearance of the forest was made, the tea trees cut down to within a foot or two of the 
ground, and the vacant spaces filled with plants -brought from a distance. The place was 
then named from some local object or circumstance, such as Hookun-jury Barrie, (Dry-brook 
Garden,) Hattie-mora Barrie, (Dead Elephant, or, literally, Elophant Dead Garden,) &c. 

Young and vigorous shoots were thrown out by the trees that had been cut down, pro- 
ducing leaves of enormous size. I extract the following memorandum from my journal: - 

“May 5.—This morning one of the Tecklas brought in from Ridingia Barrie a few tea 
leaves measuring as follows in length and breadth: 11 inches by 3 .§; inches, 10 by 4.2,, 
10 by 38, 102, by 36.”’ The ordinary size of the full grown leaf is from 3 to 4 inches 
in length by 14 to 2 inches in breadth. ~ é mee 

These very large leaves were quite young and tender, and by chopping them in pieces, an 
inch or two in size, they could be made into very fair tea, but-not of fine flavor, being too 
rank and full of juice. 

About the third year after clearing the Barries were in good working order. The shoots 
from the old trees, being topped, sent out numerous branches, forming a fine bush, which 
was never allowed to grow higher than about six feet, or out of reach of the hand. 

For filling up vacancies in the old Barries, or in forming new ones, some of the natives 
were employed to search the jungles and bring in any small plants they might find, for 
which they were paid at the rate of one rupee, or about fifty cents, per hundred ; but it was 
soon found that this plan would not answer. The rascals, finding it much easier work, 
would go at night into the Barries that were in charge of one of the Europeans, steal a lot 
of his plants, and the next day sell them to another, who, after having the plants carefully 
set out, would go in a few days to see how they were getting on, when, to his astonishment, 
he would find that they had all disappeared, having been sold to some one else. This was 
soon put a stop to, however, by refusing to purchase plants at any price, sending our own 
men for them when they were required. Ee 

The prevailing characters of the soil are lightness and porousness, and its prevailing color 
is yellow or reddish yellow, which generally becomes more developed as the depth increases, 
up to a certain point, when it passes into sand. ; aan ; 

Dr. McClelland is of opinion that the requisite quality of the soil, which is, comparatively, 
of rare occurrence, will account for the manner in which the plant is distributed in spots 
or distinct colonies, instead of being uniformly diffused with the common vegetation. 


* Dr. McClelland, geologist in the service of the Honorable East India Company. 
29-—A 
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The component parts of the soil, he observes, consist of— 


Free water. .ccs-cceccnpevecs coschsesnece cnsnsacsessswns= = Ses aemaida ae ee 
Water of absorption . 2.2226 2-22. eee e ee wee eee enn nee cen nne cone ee eS 3 
Vegetable matter... 22. 22. cee conn conn coc eee coc eee cone cece ence a cape nae 16 
Oxyd) Of 1koDee samen. cee senidaesne e< 55 Bison enenee consb senna eee 6 
ATUMING . 2.222. Gece nese ene cece: cane cone cesaqansenss veen=s=s=s\enna—e 64 


Silex in the state of fine dusty sand, or coarse sharp sand, and dusty matter. 130 


The soil of those portions of the Naga hills, on the Southeastern boundary of Assam, on 
which the tea tree is found, contains, in 200 parts— 


WALEED ci ccecd Seviccspacpee pat attecica nee sence aeh sane eee ieee a eres oy a 
Brésh {D6 ... oc. owe Scie s mene neccinas@ed ion Calicoua pk esle soe cme =n paeak siapitateeass 1: 
Weretableamanter: cease eallawes == asc laae se se ae aaa emai b omniastw main mis eee 5 
SILEX Aacwe at cwewon oes omieeeeeiecte Pos cesces tances ovcecdousuccas seuss 135 
Alumina 2 ou cele occ cows couse coup.cedales cla scncsns pe tee e comsbane aaa 
Oxyd Ofiron: 7 Sec.cseacces wana asene aactrs sos ancaeeeas cen samene poaneees 43 
194 


Mr. Piddington,* who has had an opportunity of comparing and analyzing the tea soils 
of Assam, and those of China, gives the following result : 


Tea soil of Assam. 


Surface soil. | At 24 feet | Tea soil of 


2 deep. China. 

Water e et eee ede conan wana ba 2.45 2. 00 3.00 
Weretablematterecemeiseione seccwe «cance sane 1.00 - 80 1. 00 
Carbonate OfiOnieeaeeiscicne. ances ~ c= oseaanee 7.40 6.70 9.90 
Alumina BODES SIO SSSURROS JO 5396 Sass cOno eee 3. 50 5. 45 9.10 
Dilext eoccer ere csesisecmceeesean cece ctccm 85. 40 84. 10 76. 00 
99.75 99.05 99. 00 

Traces of phosphate and sulphate of lime and loss. v0 05 1.00 
100. 00 100. 00 100. 00 


‘‘The two peculiarities in these soils,’’ observes Mr. Piddington, ‘are, first, that they 
contain no carbonate of lime, and only traces of phosphate and sulphate, and the next, that 
their iron is almost wholly in the state of carbonate of iron, a widely different compound 
from the simple oxyds. They would be called poor yellow loams, and cotton, tobacco, or 
sugar-cane would probably starve upon them, but we find that they suit the tea plant per- 
fectly. It is a striking coincidence that we should find our tea soils and those of China so 
exactly alike.’’ 

Mr. Ball had several specimens of Chinese soil analyzed by Professor Faraday, whi : 
obtained, “through different channels, from the Proves of Fokien, some PE Na a 
district. They were procured by respectable parties; but what dependence can be placed 
upon them as being true or good specimens, I cannot determine.’’ 


—_— ss SSS 


* Henry Piddington, Curator of the Museum of Economic Geolo; i i 
alogical Departments, Asiatic Society Museum, Caleutees, eet hee ee Gsplogienl ond aie. 
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The following is Professor Faraday’s communication to Mr. Ball : 


. 


Roya Insrirotion, May 11, 1827. 
SPECIMENS OF EARTHS FROM CHINA. 


No. 1. Specimen from the Lapa, a hill near Macao. 

No. 2. Specimen from the Northeast part of the province of Fokien. 

No. 3. Ditto. 

No. 4. Taken out of a pot containing a tea plant from the Bohea country. 
No. 5. Bohea country, Ist quality. 


No. 6. Bohea country, 2d quality. , 
No. 7. Bohea country, 3d quality. : 

These earths were all of similar terruginous tints, ¢. ¢., of light yellowish or reddish brown, 
as the one formerly analyzed, except No. 2, which was of a grey or brownish grey tint. 
They were all of a clayey adhesive character, but easily crumbling and falling down in water. 
None of them contained worn pebbles or worn sand, though some included fragmented stones, 
and all of them sharp, tabulous, silicious particles. None of them gave evidence of con- 
taining carbonate of lime except one, and in that only a single piece of the carbonate was 
observed, which was probably accidental. Their hygrometric state appeared to be about 
that of the former sort, viz: 102. ; 

No. 1 contained no stony fragments or pebbles ; the aggregated portions were, however, 
irregular and dissimilar, being of different colors, as if the soil had either been purposely 
mixed with other soil, or else cultivated and manured. It contained also a few loose fibers. 
It contained also a trace of sulphate of lime.* 

No. 2 contained fragments of apparently a decomposing porphyritic rock ; it was in this 
that the fragment of carbonate of lime occurred. It included also several pieces of charcoal, 
and a few portions of old decayed vegetable fibers. : 

No. 3 included some long woody fibers, and a few irregular fragments like those of No. 2. 

No. 4 contained very few vegetable fibers, some angular fragments of decomposing granite 
and felspar, and particles of mica diffused through the soil. 

No. 5 contained very few fibers; no appearance of pebbles or of mica; but, by washing, a 
few heavy, greenish-black mineral particles were found, which had not before occurred. 

No. 6. A few fibers ; nostones, much mica in a finely divided state, but no green particles. 

No. 7. A few long, loose, woody fibers; a few small silicious stones; particles of mica, 
and a recurrence of the same green particles, as in No. 5. 

The proportions of sand in these soils varied very much, as may be observed in the following 
table. The clay, &c., includes not only the argillaceous particles, but destructible matter 
and water: 


Lapa. | N. E. Fokien. Pot. Bohea. 


No. 1. |’ No. 2. |No.3.] No. 4. | No. 5. | No. 6. | No. 7. 


Ist qual. | 2d qual. | 3d qual. 


Salles aeeeeee eee wea 17.70 | 10] 51.54} 33.08 | 44.61 | 36.15 
Clay, &c., (ferruginous.) . 56.53 | 90] 48.46 | 66.92 | 55.39 | 63.85 
NTASIMCHIUS su claw = === 25.77 


100.00 | 100.00 | 100 | 100.00 | 100.00 | 100.00 | 100. 00 


‘Chemical Analysis of the earth of a Japanese Tea Plantation, by Dr. Th. Fe. L. Nees Von Esen- 
beck and L. Cl. Marquart. 


“The earth given to us to analyse appeared a very uniform fine-grained mixture of a 
yellowish grey color, having altogether the appearance of a strong ferruginous clay, in which 


- no mixture of sand was perceptible to the naked eye. After the removal of two small stones, 


one porphyry and the other grauwacke, the weight of the earth amounted to 462 grains. The 
espe eh was decided at 2.235. "200 grains of air-dried earth absorbed 165 grains of 
water. Of this water, in the first five hours, under a temperature of from’ 15° to 18° Reau- 


* This soil had been manured with goat’s dung, and was taken from the small plantation at the Lapa, de- 


scribed by Dr. Abel. , 
¢ See Von Siebold’s Nippon, Part VI, p. 17. 
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mur, 31 grains were lost ; after 24 hours, 100 grains; after 48 hours, still 24 grains remained; 
and vot until after 72 hours had all the water disappeared. - ‘ 
‘Of these 200 grains the parts soluble in cold water amounted to scarcely one-eighth ofa 
grain, consisting of humus and lime, with traces of muriatic and sulphuric acid, clay and 
on.” 
i (Then follows a minute description of the analysis giving the undermentioned result -) 
On placing together the constituent parts of the earth, we find the following results. One 
hundred grains of the earth contain: 


Silicious earth ......5---0---- 2002-9 --seeesncnnes Peay ME Se ~-<- 53 grains. 
Oxyd of iron -.---------- ---- --- ene oo enn oe nnn nen nee een nee 9 ae 
Clay ---------- 2-2 2 = on cn een nn en nn ne nnn nee enn nee nn nee 22 33 
Oxyd of manganese and magnesia-..----.~------------------------------- os ‘* 
Gypsum....-+-2-+---------- eee 22 2 2 eo ne eee 04> 4 
AUS Sore aes elewaminie Osea ree ee nee eee Ae ee ee pe SS 4 ax 
Phosphoric acid traces of hygrometric water_.--.-----.-- Sessncees sateen eae 14 Me 


He adds in a note: ‘‘On another portion of the earth we succeeded in proving evident 
traces of kali. It does not appear, however, as a fresh soluble combination of salt in the 
earth, but is undoubtedly combined with clay and silex. 

‘¢ After we had by these means analyzed the earth in its constituent parts, it appeared that 
it should be considered as an intimate mixture of silicious earth and clay, with the oxyde 
of iron and manganese, (eisenhaltiges Aluminum-silicat.) The small portion of magnesia is 
remarkable, and even this is closely combined in the soil with the silicate mentioned. 

‘Thus the earth appeared like atmospherically dissolved slate. The phosphoric acid is well 
combined, and arises probably, as well as the gypsum, from the manure in the soil. Ac- 
cording to Thaer’s classification of soils, this earth belongs to the third class, as a strong 
sandy clay soil. 

“The analyzed earth is, moreover, from its deficiency in carbonic acid, humus, lime, and 
magnesia, not to be referred to the productive, and assuredly requires stronger manure, 
and addition of alkaline matter. Its water-retaining property is considerable on account of 
its great portion of clay, but the soil is deficient in lightness from the absence of coarse 
sand.’’ 

With regard to humidity, Assam may be considered to enjoy the maximum. The rains 
are of long continuance ; they commence in March and last till about the middle of October. 

The cold season is characterized by the daily presence of very heavy fogs or dense vapors, 
which arise for the most part from the rivers and marshes, about daylight, and continue 
to increase for a couple of hours, when they begin gradually to ascend, leaving everything 
saturated with moisture. 


The following table shows the average result of several years’ observation, taken by 
myself, in Upper Assam : 


Temperature. Number of 
days on 
which rain 

Minimum. | Maximum. Mean. fell. 
Deg Deg. Deg 
50 73 60 5 
54 76 62 8 
55 88 74 14 
60 90 76 17 
60 92 ae 20 
70 91 77 23 
75 88 82 21 
74 OF 81 18 
72 90 80 15 
October= =. a= eeeeeta= =i = — caren 66 87 78 il 
Wovembercosmeeeeeecins = conse 56 80 72 4 
(DeCemDe Teas ste erete teeters ie ate «i 52 433 61 6 
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The lowest range of the thermometer I ever noted was 48°, the highest 101°, but this 
‘was @ rare occurrence. 

My opinion is that the climate is not of much importance to the successful cultivation of 
the tea plant, provided the cold weather is not of long continuance, and the temperature 
does not fall below 10° or 12° of Fahrenheit. In proof of this, I may state that I had a 
tea plant growing in the open air, in this city, (Philadelphia,) without any protection what- 
ever; it was occasionally covered with snow, and surrounded with ice during the winter, 
and sometimes the leaves appeared to be frozen stiff, but in the spring they were as fresh 
and green as ever, not one of them falling off. The plant grew well until the next winter, 
which was very severe, the thermometer showing a temperature of several degrees below 
zero. ‘This killed the tea plant, as it did many fruit trees. 

Should it be found on trial that the tea seeds can be ripened in the open air, in the 
Southern part of the United States, there can be little doubt but that by planting them 
each year a little further North, the plant will, in the course of time, become much 
morehardy. Inan article on the Cultivation of Rice, published in the Parmer’s Encyclopedia, 
1844, it is stated that, ‘‘from long culture in a comparatively cold country, the German 
rice has acquired a remarkable degree of hardiness and adaptation to the climate; a circum- 
stance which has frequently been alluded to as an encouragement io the acclimating of 
exotics. ‘It is found,’ Dr. Walker remarks, (Essays on Nat. Hist.,) ‘that rice seeds direct 
from India will not ripen in Germany at all, and even’that Italian or Spanish seeds are 
much less early and hardy than those ripened on the spot.’ ’’ 

In some of the tea districts of China snow falls to the depth of several feet, and the teas 
made in these districts are much superior in flavor to those made in a more temperate 
climate. 

‘<The climate found the most suitable at Java for the cultivation of tea is that of the 
mountainous regions situated at 3,500 to 4,000 feet above the sea, where the air is so cool 
that Fahrenheit’s thermometer at sunrise indicates 58°, and 74° at two o’clock in the after- 
noon. On still higher elevations, even 5,000 feet and more, the tea will be highly flavored; 
but in lower districts the flavor deteriorates in proportion as the situation is low.’’* 

The elevation above the sea of Jaipoor, in Upper Assam, is only 254 feet, although the 
distance by water to the ocean is about 1,000 miles. A majority of the Barries cultivated are 
at about the same level; the highest of them, Hookim-jury, is but 600 feet in elevation. 

Botanically considered, the tea plant is a single species; the green and black, with all the 
diversities of each, being mere varieties produced by a difference in the culture, qualities of 
soil, age of the crop when taken up, and modes of preparation for the market. 

Considered as an object of agricultural produce, the tea plant bears a close resemblance to 
the yine. Skill and care, both in husbandry and preparation, are quite as necessary to the 
production of good tea as of good wine. 

Fig. 1. Manufacture of Black tea.— 
Should the season prove at all 
favorable, ¢. ¢., if one or two 
showers of rain should have 
fallen in the early part of 
March, the young leaves rap- 
idly put forth, and as soon as 
each shoot has produced four 
or five leaves, about the 15th 
or 20th of the month, they are 
jn a proper state for plucking. 
This is done by men, women, 
and children, each furnished 
with a small open-worked bas- 
ket, capable of holding from 
three to four pounds of leaves. 
Only the young and most ten- 
der leaves are taken; the old 
ones are fit for nothing, as they 
are too tough to admit of being 
rolled. 

The pluckers first nip off with 
the thumb nail and middle of 
the forefinger the three first — 
. leaves together, a, 0, ¢, (fig. 1,) 
at the place shown by the dot- 


* Ball, on the cultivation of tea in China, p. 39. 
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ted lines; then d, e, and f, separately, leaving the small buds behind the leaves to form shoots 
for the next crop. It is very seldom that more leaves than these are taken, unless they feel 
soft and tender. It is very necessary to pluck all the shoots from the tree, for should any be 
omitted, particularly in young and fresh pruned trees, the loss is not confined toa single 
crop, but affects all the succeeding crops, and may even cause a loss the following year by 
rendering it necessary to cut all such shoots back, as they generally run up to long, slender 
branches; whereas if stopped when at a proper length for the first crop, each shoot would 
send out three or four new shoots for the second crop, and so in the second or third crop, 
and the tree be kept within proper bounds. : . 
Sometimes the trees suffer from the opposite extreme, namely, picking the leading buds 
off before the shoots are of sufficient length to produce three or four buds for the next crop 
or season ; when thus prematurely picked the trees become stunted, and the only remedy 
is heading down, as in the other case. ; 
The leaves should not be allowed to remain long in the basket ; they should be placed in 
lightly, and occasionally turned with the hand, or they will become heated, which will 
spoil the flavor of the tea. The baskets should be taken to the tea-house every hour or two, 


where the leaves are weighed and the pluckers return to their Wore, ae 
Tig. 3. 


The leaves are then thinly scattered on shallow 
open-work bamboo trays, or baskets, called ‘‘ Chal- 
lonees.’’ (Hig. 2.) These are about three feet 
in diameter and two inches in depth. They are 
then placed on a light framework of bamboo 
(Fig. 3) and exposed to the sun and air for two 
or three hours, depending on the heat of the sun, 
or until somewhat soft and wilted. This effected, 
they are removed to the tea-house and placed 
on open shelves of bamboo, (fig. 4, p. 457,) where 
they are allowed to remain about half an hour to 
cool, after which they are put into smaller 
‘¢ Challonees,’’ which are placed on tables, and 
the leaves. ‘‘ beaten.’ This is performed by 
gently clapping the leaves between the hands, 
(dig. 5,) tossing them up and letting them fall, 
for about five or ten minutes. They are then 
replaced on the shelves for half an hour, and 
again brought down and clapped. as before. 
This is done three times in succession, which 
causes them to become soft and pliable, and of 
a brown color. During the operation of ‘‘deat- 
ing,’’ the leaves give off a strong and peculiar 
aroma, at each time different, so that a person 
acquainted with it can tell at once whether it is 
the first, second, or third process the leaves are 
undergoing the moment he enters the tea-house. 

Without this process of beating the tea, when 
made, would have a strong herby taste, and 
would not become sufficiently black. The 
leaves are now ready for the pan (Korah). 
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This is made of cast-iron, very thin, about two feet six inches in diameter, and six inches 
deep in the centre. (7%g. 6.) It is placed at an angle of about 30° in a brick fireplace, 
(Fig. 7,) three feet high at the front edge ; it is well heated by a quick fire of light wood. 
About two pounds of the leaves are spread in the pan, where they make a cracking and fiz- 
zing noise like frying meat. They are rapidly turned with the hands, so as to prevent them 
from scorching. This process is called Zatching. As soon as the leaves become inconveniently 
hot, they are quickly brushed out on a Dollah, or close-worked bamboo tray, (Fig. 8,) which 
is held by a boy ready to receive them. A 
Fig. 10. brisk fire is constantly kept up under the 
an. 

: After using the pan in this manner three 
or four times, it becomes foul from the juice 
of the leaves sticking to it, rendering it- 
necessary to scour it out with a soft brick 

and water. 

The hot leaves are immediately given to 
men standing at a table, each with a dollah 
or tray before him, on which the leaves are 
‘|| rolled; this is done by collecting them into 

| a ball, which is grasped by the left hand 
with the fingers close together, (Figs. 9, 93,) 
‘|| and the thumb extended, the hand resting 

| on the little finger; the right hand ex- 
| tended in the same manner, but placed on 

the top of the ball. Both hands are em- 
ployed to roll and propel the ball ; the left 
hand keeping it in shape, and allowing it 
to revolve, and the right hand pushing it 
along with as much force as possible to ex- 
press the juice from the leaves. The art 
lies in giving the ball a kind of circular 
motion, by pushing it in a curve towards 
the left, and causing it to revolve two or 
three times before the arms are extended 
to their full length, and then drawing it 
back quickly without leaving a leaf be- 
hind. Itis rolled in this manner for about 
five minutes, occasionally opening the ball 
gently with the fingers, lifting it up and 
allowing it to fall, for the purpose of sepa- 
rating the leaves, which are again collected 
in the centre of the dollah by giving it a 
circular toss or shake. : 

The leaves are now returned to the pan 
to be ‘‘tatched’’ or heated, as before. The 
bare hand must always be used in the pan, 
to enable the operator to judge of the heat, 
o1 the leaves may be scorched. Again 
they are rolled as before, and should they 
not have sufficient twist, which may be 
known by a little practice, they must be 
tatched and rolled a third time. This being 
effected, they are placed in the ‘‘ Hijjah,’’ 
or drying basket, (Mig. 10.) This is two 
feet six inches in height, and two feet in 
diameter at the top and bottom ; one foot 
from the top the diameter is eighteen 
inches; at this place rests a small sieve of 
bamboo, on which the tea is put; the in- 
terior of the basket is lined with paper, the 
better to retain the heat. The leaves are 
thinly scattered on the sieve, not more 
S than an inch or two in depth, and the 
TTI whole placed over a charcoal fire, which 

| must be very carefully regulated, so as not 
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to allow the least smoke. The charcoal should be in small pieces, and the fire fanned until 
the whole gets well ignited, stirring it occasionally and bringing the coals to the centre, 
leaving the outer edge depressed. Great care must be taken that none of the leaves fall 
through the sieve into the fire, as the smoke will spoil the tea. A slap or two given to the 
basket before placing it over the fire will prevent this by causing the loose leaves to fall. The 
baskets are occasionally taken off the fire and placed on a large dollah or tray, (Fig. 11,) 
which is placed on a stand, (Fg. 12,) and the leaves tumed over. After they become half 
dry and are still rather soft, they are taken off the fire and put on large trays, which are 
then placed on the shelves, (Ig. 4,) where they are allowed to remain several hours, or 
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* There will be no smoke if the wood is perfectly charred.—T. G. C. 
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until next day, in order that the color of the tea may improve ; after this it is sorted into 
three or four different sizes, first, by passing it through neatly-made sieves of bamboo or 
brass wire, and then carefully picked over by men, women, and children. The smallest and 
youngest leaves are called Pekoe, the next Souchong, the next Congo or Compoi, and the largest 
Bohea. All the red and untwisted leaves are thrown aside as useless,-or retained until 
the end of the season, to be worked over into inferior teas. After this separation it is very 
thinly scattered on the sieves in the drying baskets, keeping each kind separate. The 
baskets must be taken off frequently, placed on the large tray, and the leaves turned, care 
being taken, as before, that none of them fall in the fire. In fact, the tea should never be 
touched while it remains over the fire; the basket must always be removed for this purpose. 
As soon as the tea becomes dry and crisp it is taken out and thrown into a Jarge receiving 
basket, where it remains until the whole quantity on hand becomes alike dry and crisp. 
The fire must now be deadened by sprinkling ashes over it to make the heat more gentle. 
Large quantities of the tea are now put into the drying-basket to the depth of eight or ten 
inches, leaving a passage in the centre for the heat to ascend; the leaves which have fallen 
through the sieve on the tray must be placed on the top of all, and the basket put over the 
fire with the greatest possible care; a dollah being laid over it to retain the heat. The 
basket is lifted off from time to time, placed on the tray, and the hands, with the fingers 
apart, run down the sides to the sieve, and the tea gently turned over, the passage again 
made in the centre, and the basket replaced over the fire. When the leaves become quite 
crisp, so that they break easily with the slightest pressure of the fingers, the tea is finished 
and ready for packing. 

The process of drying is technically termed ‘‘ firing,’ and the more gentle the fire and the 
longer the tea remains over it the better, as by this means the herby taste is removed. It is 
best to pack the tea while warm, taking care also that the box is perfectly dry. It is usual 
to weigh it out in small quantities and to press it into the box firmly with the hands and 
feet until it becomes full. 

The above is a full account of the method of manufacturing the usual kinds of Black tea, 
as practiced by the Chinese Tea-makers in Upper Assam. But very little of it ever finds its 
way to market in the same state that it leaves the factories. The tea dealers usually open the 
boxes, break the tea through sieves, mix different qualities together, &c., &c., and classify 
and rename the whole to suit the market. 

It is named in the first place from the size and age of the leaf. The small unopened bud 
or leaf a (Fig. 1.) is covered with a very fine whitish down, and does not turn Black by the 
process of manufacturing, but, if anything, becomes more white. This leaf and the one next 
to it, b, which is not quite fully expanded, constitutes what is called ‘‘ Plowery Pekoe,’’ 
(Chinese Zhoung Paho.) By the addition of the next leaf c, the tea receives the name of 
“¢ Pekoe ( Twazce Piho, )’’ the small white leaf not being in as great proportion as before. 
The leaf d is named Souchong, but with this there may be portions of some of the other 
leaves. Pouchong, Congo, and Compoi are made from the leaf e; Zoychong and Bohea from the 
largest leaf of all, f. These are again divided into classes. So much depends, however, on 
the appearance of the tea and other causes, that it is impossible to give any general rule by 
which to name it. 

The flowers of the Olea fragrans or sweet-scented Olive (Chinese name, Quif2) are sometimes 
added to the Black teas, particularly those that are damaged, to give them a fragrance. 

It is usual to gather the leaves fiom one to four times during the season, according to the 
age and size of the tree. The leaves of the first crop, termed by the Chinese Show chun, or 
‘first spring,’’ are more delicate and of a finer quality than those of the succeeding crops 
although the produce is much smaller. The second crop, Urh chun, or ‘second spring 3 
commences in May when the branches are covered with leaves, but they are rather coarser 
and not quite so bright a green as in the first crop. The third crop, San chun, or “ third 
spring,’’ commences about the middle of July, leaves the same as those of the second crop. 
A fourth crop should not be taken, as the leaves become old and coarse, and are only fit for 
the most common kinds of tea. The plant is also injured by plucking it too close before the 
cold weather sets in. 

When the leaves are abundant each person can pluck about sixteen pounds per day, but 
when they are scarce he may not succeed in collecting more than eight or ten pounds. In 
dry weather about four pounds of green leaves will make one pound of tea, but in wet 
weather it requires six or seven pounds, owing to the quantity of moisture collected with 
the leaves. Plucking cannot be delayed on account of rainy weather, or anything else, for 
should the leaves be allowed to remain a day or two after they are of a proper size, so rapid 
is their growth, they would become too old for making a fine quality of tea. 

The produce of each plant varies very much, but we may take the average for plants 
three years of age at one and a half ounces, and the number of trees on one acre of ground 
at 2,000—this would give 187 pounds of tea; plants four years old, two and a half ounces 
equal to 312 pounds per acre ; the fifth year, four ounces, equal to 500 pounds; and the 
sixth year, six ormces, equal to 750 pounds to the acre. The trees are now in full bearing 
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order, and cannot be expected to produce a much larger average quantity, although I have 
known a particularly luxuriant plant to give as much as eight ounces of tea. Much depends 
on good cultivation. 5 
Some kinds of tea cannot be made on a rainy day, for instance, the Pouchong and Minge- 
hew. ‘The leaves for these should be collected on a sunny morning after the dew has evapo- 
rated. The Pouchong is only made from the leaves of the first crop, but the Mingehew can 
be made from any crop. In China the ‘‘ Song-sdn-chah,’’ or upland teas, consist of Minchong 
and Pouchong, the first of which is used on occasions of ceremony by the emperor and great 
dignitaries of the empire, and not a leaf of either description is ever exported. The Sychee 
tea is also considered of a very superior quality, and is used as offerings to the priests, or 
kept for festivals. It is thus made: the leaves are the Souchong and Pouchong, d and e. 
After they have been gathered and dried in the sun, in the same manner as the other black 
teas, they are beaten and put away four different times. They are then pressed into baskets 
and covered witha cloth. When they become heated and give outa peculiar smell they 
are ready for the pan. This pan (Fig. 13) is fixed in masonry, at an angle of 40°, with the 
walls raised around the back and sides of the 
Fig. 13. pan, the bottom of which is made red hot. The 
= operator covers his mouth and nostrils to pre- 
vent him inhaling any of the hot vapor. A 
man stands to the left of him with a basket of 
prepared leaves, and another to the right with 
a dollah. At a signal given by the operator 
the man with the leaves dashes a handful 
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eer a tossed and turned rapidly for about half a min- 
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i Tan ae F 
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that holds the doliah keeps lifting up the leaves 
and letting them fall with the disengaged hand, 
so that they may cool rapidly, while the man 
with the leaves instantly dashes into the pan 
another handful, and the process goes on as 
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before. 

It must all be done with the utmost rapidity, and should a leaf be left in the pan acci- 
dentally, it must be brushed out quickly, before another handful of the leaves is thrown in, 
or the smoke will ruin the tea. A strong fire must also be kept up under the pan, as the 
rapid succession of fresh leaves tends greatly to cool it. As soon as the dollah has received 
about four handfuls of the hot leayes from the pan, it is removed and another dollah held 
ready, and so on until all is finished ; after which the pan must be cooled and scoured out. 
It is then ready for another basket of leaves. 

The leaves are now rolled and tatched in the same manner as the other teas, and put into 
the drying basket for about ten minutes. When a little dry, the leaves are worked and 
pressed in the hands in small quantities, say about half to three-quarters of an ounce at a 
time, for about half a minute; they are then folded up in small square pieces of paper, and 
placed in the drying basket, where they are permitted to dry slowly for several hours, or 
until perfectly dry. 

This tea is very difficult to make, and requires great dexterity in the manipulator. Pou- 
chong tea is made in the same way, with the exception of making it into balls. 

The Mingehew tea is made from the Pouchong leaves, e. They are dried in the sun, and 
beaten and put away three times, as in the other teas. About two pounds of the leaves are 
then divided into four parts and placed on a small dollah ; on the top of this is put another 
dollah, with the leaves divided in the same manner, and so on, piling the dollahs one on an- 
other until all is finished. The red hot pan is used, as in making Sychee tea. The man with 
the leaves casts one division into the pan at a time, and this is tossed about rapidly for about 
half a minute, and then swept out. The next division is cast in, in like manner, the con- 
tents of each dollah being kept separate. They are then placed on shelves to air, after which 
the leaves are tatched and rolled, in the same manner as the other black teas. Each division 
is now placed on sheets of paper, and fired in the drying basket. When it is half-dried it 
is put away for the night, and the next morning it is picked and put into the drying baskets 
over slow fires, and gradually dried. It is then packed hot. 

“« Shung Paho.’’—Pluck the young (Paho) leaf that is not blown or expanded, and has 
the down upon it, and the next one that has blown, with a part of the stalk ; put it in the 
pan for half an hour; then into the shade ; tatch over a gentle fire, and in tatching roll the 
leaves occasionally in the pan, and spread them around its sides; again roll them until they 
begin to have a withered and soft appearance ; then spread them on large sieves, and put 
them in the shade to air for the night. Next morning pick and fire them well. This tea 


460 " AGRICULTURAL REPORT. 


is not good, although it is valued in China on account of its scarcity and high price, as 
many inferior articles are in this country. Teas made from more mature leaves are much 
to be preferred. 

Manufacture of Green teas.—Each leaf is plucked separately (without any of the stalks) as 
high as the Souchong leaf, d, (Fig. 1.) The next leaves, e and f, are not used for green tea, 
unless they appear to be quite young and tender. From two to three pounds are cast into 
the pan as soon as they are brought in; they are tossed about until they become too hot for 
the hands. Two slips of bamboo, each about a foot long, split at one end so as to form five 
or six prongs like a fork, are now used to tumble and toss the leaves about, by running the 
sticks down the sides of the pan and turning them up, first with one hand and then with 
the other, as fast as possible, to prevent them from burning. This lasts from two to three 
minutes; the leaves will then admit of being rolled without breaking. The leaves are then 
rolled for about three minutes, in the same manner as the black teas, by which a quantity 
of the juice is extracted. They are then pressed hard with both hands, to express as much 
juice as possible, and to form them into balls. These balls are now put on dollahs, which 
are then placed on the frame, (Fig. 3,) where they are exposed to the sun for two or three 
minutes, after which they are opened, and the leaves scattered thinly on the dollah. When 
the leaves have become a little dry, which will be the case in from five to ten minutes, 
if the sun is hot, they are again rolled, pressed, and placed in the sun as before; this is 
done three times in succession. In rainy weather this drying is done over a fire in a drying 
basket ; but drying in the sun is much to be preferred. when practicable. The leaves are 
now put in the hot pan and turned about until well heated, and then brushed out into a 
basket, and, while hot, put into a very strong bag, generally made of stout cotton drilling, 
and about three feet long and one foot wide. Into this bag the leaves are pressed with the 
hands and feet with as much force as possible, from fifteen to twenty pounds being put in 
at one time. 

The mouth of the bag is now closed and grasped firmly with the left hand immediately 
above the leaves, whilst with the right hand it is beaten and pummelled, turning it occa- 
sionally and twisting its mouth. This is continued for some minutes, until the leaves are 
forced into as small a space as possible in the end of the bag. It is now made fast by twist- 
ing it close to the leaves, and then the bag is doubled by drawing the mouth of it over the 
ball of leaves. The operative then places the ball under his feet, and holding on by a pos 
or cross-bar, he presses with all his weight on the ball, stamping on it with both feet, at the 


same time rolling it over and over, and occasionally opening the bag to tighten it more . 


firmly. This he continues until the ball is almost as hard asa stone. The mouth is then 
well secured, and the bag put away until next day. It is then opened out, and the leaves 
gently separated and placed on dollahs. They are then put in the drying baskets and ‘‘fired,’’ 
until they become quite dry and crisp, the same as the black teas. 

The tea is now half finished, and may be packed in boxes and put aside, if necessary, 
until the close of the season, or time is found to put it through the second process. The 
boxes are then opened and the tea is exposed on large dollahs until it becomes damp and 
sufficiently soft to roll without breaking. 

Fig. 14. The same de- 

scription of pan 

is now used as 
that for Sychee 
black tea (Wig. 
13.) The pan is 
made very hot, 
but not red, and 
from six to seven 
pounds of the 
tea is thrown 
in, and rubbed 
with some force 
against the pan 
with the palm 
of the hand, giv- 
ing the arm a 
good sweep, so 
as to throw the 
tca up against 
the back and 
eS Sides of the 
=== pan, causing it 
to tumble back 
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over the hand. This process is continued for about an hour. The tea then has a pale 
greenish color, and appears quite glossy. It is now taken from the pan and passed through 
sieves of three different sizes. ‘ ; 

A winnowing machine is then used, (Fig. 14,) with movable divisions, which separate the 
interior into four or five troughs. The tea is placed in the hopper above, and the handle 
is turned with the right band, while with the left the quantity of tea is regulated that shall 
fall through the hopper, by drawing a slide at the bottom of it. The blast from the fan 
blows the dust and smaller particles of tea to the end of the machine, where it is intercepted 
by a board, and falls through an opening, a, at the bottom into a basket placed to receive it. 
The next lightest tea is not blown quite as far, and falls out through the trough 8, on the 
side. This tea is called Young Hyson. The next, being a little heavier, falls out at the next 
trough, c, and is called Hyson. The next, which is still heavier, falls through the trough d; 
it is in small balls, and is called Gunpowder tea. The heaviest falls out at the trough e, close 
to the fan ; it is much larger than Gunpowder tea, and is composed of several small leaves, 
which adhere firmly together ; it is called Big Gunpowder. 

This last kind is generally put in a box and chopped up with a sharp instrument; it is 
then sifted and mixed with the Gunpowder tea, which it now resembles. The different 
sorts of tea are then put on dollahs, and men, women, and children are employed to pick 
out the sticks and bad leaves. Neatly made bamboo or brass-wire sieves of different sizes 
are also used to assist in removing the sticks, &c. After the tea has been well-sifted 
and picked, it is put into the hot pan and rubbed as before for about an hour; it is then 
put on dollahs, and once more examined to separate the different teas that may still remain 
intermixed. The Chinese now use a mixture of indigo and sulphate of lime, in the propor- 
tion of one part of the former to three of the latter, very finely pulverized and sifted 
through fine muslin ; about half a teaspoonful of the mixture is added toa pan containing 
from six to seven pounds of tea, which is again rubbed as before for an hour. 

The process is then finished, and the tea is packed hot in the boxes, pressing it down 
firmly with the hands and feet. 

The above mixture is merely used to give the tea a uniform color and appearance; it 
does not affect the flavor. The indigo called by the Chinese Youngtin gives the color, and 
the sulphate of lime, Acco, fixes it. I have repeatedly made very excellent green tea 
without using either of the above ingredients; but the color was not so good; some of the 
leaves, being much lighter than the others, gave the tea the appearance of being mixed. 

Big Gunpowder tea is called by the Chinese, Tychen ; Little Gunpowder, Cheocheu ; Hyson, 
Chingchah ; Young Hyson, Uchin ; Skin-tea or old leaves in small bits, Poochah; the fine dust 
or Powder-tea, Chahmoot. 

As some of the leaves which answer very well for the Black teas are rather too old for 
the Green teas, it is advisable to have them plucked at the same time by the same person, 
and when brought to the tea-house they may be separated by passing them through coarse 
sieves. 

I have tried the plan of haying them plucked into separate baskets, but the plucker was 
almost sure to mix them by mistake, or else get on so slowly with his work that we found 
the plan of sifting much to be preferred. 

In making the Black teas alone it is much better to separate different sized leaves as much 
as possible, by passing through coarse sieves of different sizes before manufacture, as the 
young leaves do not require so much tatching or rolling as those of a larger size; and the 
juice of the latter, mixing with the young leaves, is liable to injure their finer qualities by 
giving them a harsh flavor resembling the coarse teas. 

The Singphoes, a tribe of people inhabiting a hilly district of country between Assam 
and Birmah, have a method of their own of manufacturing tea. The young and tender 
leaves are first plucked and dried a little in the sun; sometimes they are exposed to the 
heat of the sun and the night dews, alternately, for three successive days ; another way is, 
that, after drying them a little in the sun, they are put into hot pans and turned about 
until quite heated. This effected, they are put into the hollow of a bamboo in small quan- 
tities at a time, and firmly driven down with a stick, at the same time turning the bamboo 
in the smoke of a fire. Thus prepared the tea will keep good for several years. 
When removed from the bamboo, it appears in long, round, black sticks, with a strong 
smell not unlike tobacco. The mass is so hard that it is necessary to cut it with a knife 
into small chips before making an infusion. It is not very palatable, but it may be used 
when better is not to be procured. 

Tea is the favorite beverage of the Kumties, another of the border tribes. Their mode 
of manufacturing is not very refined. The tea is generally prepared in balls about the size 
of an eighteen-pound shot, and is hard as a brick. In this state it keeps good a long time. 

Further East there is another method of manufacture. Holes are dug in the earth, and 
the sides lined with large leaves. The green leaves of the tea plant are then boiled, the 
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decoction thrown away, and the leaves put into the hole and covered with other large 
leaves and earth. ‘This is done with a view of reducing the leaves to a state of fermenta- 
tion ; after which they are put into hollow bamboos, and thus prepared are taken to market. 
When intended for use the leaves are boiled and the infusion drank. 4 

The Bootias, a tribe of people inhabiting the lower range of the Himalaya Mountains 
between Assam and Thibet, are particularly attached to tea as a beverage. Their supplies 
are, however, imported from Pekin by a land journey of eight months’ duration. Captain 
Turner* gives the following account of a tea-drinking with the Rajah of Bootan. 

«Three small benches, similar to that before the Rajah, were brought and placed before 
us; and presently a servant came, bearing a large tea-pot of white metal, embossed, and 
highly ornamented with some other metal of yellow color. He approached the Rajah, and 
then giving a circular turn to the tea-pot so as to agitate and mix its contents, he poured a 
quantity into the palm of his hand, which he had contracted to form as deep a concaye as 
possible, and hastily sipped it up. To account for a custom which has so little either of 
grace or delicacy in its observance, however recommended by extensive fashion, we are 
obliged to have recourse to the suspicions suggested in remoter times by the frequent and 
treacherous use of poison. 

“(However humble or exalted the rank of the person who introduces to his guests the 
refreshment of tea, the cup-bearer, which is an office of the first credit, never presumes to 
offer it without previously drinking some of the liquor that he brings. 

‘‘The Rajah held out, upon the points of the fingers of his right hand, a shallow lac- 
quered cup of smali circumference, which was filled with tea. Three cups had been sent, 
and were set down before us. The Rajah directed his servant to fill them also, still holding 
the cup in his right hand; he repeated in a low hollow tone of voice a long invocation, 
and afterwards dipping the point of his finger three times into the cup, he threw as many 
drops on the floor by way of oblation, and then began to sip his tea. Taking this as a 
signal, we followed the example, and partook of the dishes of parched rice that were served 
up with it. We found this liquor extremely unlike what we had been accustomed to drink 
under the same name; it was a compound of water, flour, butter, salt, and Bohea tea, with 
some other astringent ingredients, all boiled, beat up, and intimately blended together. I 
confess the mixture was by no means to my taste, and we had hitherto shunned as much as 
possible these unpalatable libations, yet we now deemed it necessary to submit to some con- 
straint ; and having, at last, with tolerable grace swallowed the tea, we yet found ourselves 
very deficient in the conclusion of the ceremony. The Rajah, with surprising dexterity, 
turned the cup as he held it fast betwixt his fingers, and in an instant passed his tongue 
over every part of it, so that it was sufficiently cleansed to be wrapped in a piece of scarlet 
silk, which bore evident marks of having been not very recently devoted to this service. 
The officers who had entered with us were not permitted to partake of this repast, and, but 
for the honor of it, we would willingly have declined so flattering a distinction.’’ 

It appears, however, that this tea-sowp is not so disagreeable to the taste after using it a 
few times, for in another place this author states: ‘‘ We had also dried fruits, consisting of 
dates and apricots. Buttered tea was not omitted in this repast; nor, indeed, was it the 
least acceptable part of it, for habit had not only rendered this composition agreeable to 
our tastes, but experience most fully proved that warm liquids, at all times, contribute to 
alleviate the sensation of fatigue. Iwas never more disposed to praise the comfortable 
practice of the country, having constantly observed that the first object of attention with 
every man, at the end of a long journey, is to procure himself a dish of hot tea. If you 
are expected, it is always prepared and brought to you the moment you arrive.’’—Turner’s 
Embassy, p. 195. 

As the Chinese method of making sheet-lead for lining tea boxes may prove interesting, 
I give an account of it here: Two perfectly flat tiles are required, earthen or stone, each 
about an inch and a half thick, and sixteen inches square. On one side of each is pasted a 
sheet of very smooth and thick paper, and on this, at the edge, is pasted a narrow strip of 
the same kind of paper, making a slight elevation equal to the thickness of the sheet of 
lead to be made. Very fine chalk is rubbed over the surface to prevent the lead from 
sticking to or burning the paper. In the corner of the room there is a fire-place, over 
which is placed an iron pot or one of the pans used in making tea, in which about twenty 
pounds of a composition consisting of eight parts (by weight) of lead and one part of tin is 
put and melted. Two iron ladles are used, one having a long handle, and with holes in 
the bottom, for the purpose of removing the dross from the lead, and the other with a 
short handle for taking the lead from the pan when required. The tiles are placed at a 
convenient distance from the melted lead, the lower one resting on a block of wood about 
four inches in thickness, and of the length and breadth of the tile; the upper tile is placed 


* Turner’s Embassy to the Court of the Teshoo-Lama in Thibet, p. 63, 
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upon the lower one perfectly even at the sides, but projecting a little backward towards the 
operator, who squats down on them with his heels near the edge, and his toes near the 
centre. With the left hand the front edge of the tile is raised about’ three inches, assisting 
the operation by pressing with the heels and gently lifting the toes. About half a ladle 
full of the melted lead is now poured in, resting the ladle on the front edge of the lower 
tile; then letting go with ‘the left hand and pressing with the feet, the upper tile is brought 
down with some force, causing the superfluous metal to gush out at the sides. The upper 
tile is then raised as before, like the lid of a box, and a fine thin sheet of lead, nearly the 
size of the tile, is taken out and laid aside, making about four sheets of lead in a minute. 
Many interruptions take place, such as examining the tiles, changing their position, rubbing 
the paper with chalk, &. The sheets of lead must also be examined occasionally by hold- 
ing them up to the light ; for, if not properly made, they sometimes have a number of very 
fine holes in them, which are not perceptible when lying on the ground or table. On this 
account about twenty of the sheets first made are thrown back into the pan without ex- 
amination ; for, until the tiles become tolerably warm, the sheets will be more or less im- 
perfect. The operator sometimes stands up, and, with one foot on the upper tile, manages 
to work it with his heel and toes about as rapidly as in the sitting position; but as the 
latter is the most natural position for a Chinaman, he always prefers it. At the front and 
sides of the tiles are placed pieces of bamboo, covered with paper, to reccive the lead that 
is pressed out, and prevent it coming in contact with the ground. c 

For making the tops of the canisters, which are generally of tin only, but which may be 
made of the above composition, two larger tiles are used, as it is usual to make the lids in 
one piece. 

For forming the canister it is necessary to have a pattern-box made to fit easily in the 
tea-box. The bottom of this box has a hole in it for the escape of the air in putting it in 
or withdrawing it from the canister, and, instead of a lid, a bar of wood is fastened across 
the top for a handle. This box is turned upside down, and the canister made over it; when 
ready, with the exception of the top, it is placed in the tea-box and the pattern withdrawn. 
The top of the canister can be attached afterwards. 

For soldering one part of quicksilver to ten or twelve parts of tin is used. In the centre 
of a stone, six or eight inches square, there is a small hollow, into which the solder, with a 
small portion of rosin, is put; it is melted by rubbing the hot soldering-iron on it. As soon 
as the iron is sufficiently cool to allow the solder to hang in drops to it, it is lifted gently 
and applied along the seams of the sheet lead, over which a little rosin has previously been 
rubbed. This is an excellent method for soldering thin sheets of lead; for, should the iron 
be too hot, the solder will not adhere to it, and the danger of melting the lead at the seams 
is thereby obviated. 

The Assam tea is at present packed in sheet lead sent from England. It is made by 
machinery, and is much better and cheaper than that made by the Chinese. 

The tea boxes are covered with paper pasted on and dried in the sun; they are then 
rubbed over with a mixture of paste and pulverized turmeric to give them a yellow color 
and as a sizing to the paper. The paper on the corners of the box is ornamented by means 
of a wooden block on which is carved the figure or flowers used. On this block very thin 
paper cut to the proper size is laid, and a mixture consisting of pulverized turmeric, indigo, 
and water having a dark green color, is rubbed over the surface of the paper (not the block) 
with a stiff brush made of the fibres from the cocoa-nut husk. The slips of paper are put 
on one above the other twenty thick or as long as the paper shows the impression of the 
carved wood below. When the corners of the boxes have been ornamented with this paper 
and dried, another mixture about the proportion of two quarts of drying oil to three pounds 
of rosin boiled together, is applied with a cocoa-nut brush over all the boxes as a finish. 

I now wish to say a few words with reference to the possibility of cultivating and 
manufacturing tea in the United States, so as to compete successfully with the imported article. 
I think it can be done. : 

It may be supposed that the cost of manufacturing would be too great. This, without 
doubt, can be done almost entirely by machinery. J%g. 15 represents a machine which 
I had made for ‘‘beating’’ the leaves in the process of making Black tea. ‘This 
answered the purpose quite as well as beating with the hands; one man or boy 
could do as much work with it as ten men could do by the old method. —‘‘ Tutching 
and firing’ or drying, I am satisfied, although I had no means of testing it, can be 
done much better by steam than by the Chinese mode. Hollow tables might be arranged 
with the pans inserted, perfectly steam tight. These may be heated to any required degree 
of temperature, by allowing the steam to pass through the tables under pressure. There 
could be no possible danger of burnirig the tea, as the heat could be regulated to a nicety 
with thermometers, which is a very difficult matter when depending on the uncertain heat 
of a wood fire; sometimes the pan becomes too cold, at others too hot; and a single handful 
of leaves burnt or scorched will ruin the entire batch of tea. Other tables might be 
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arranged with deep cavities for drying the tea, and as this must be done ata much lower tem- 
perature than that required for the pans, the same steam might be used after it leaves them. 


Fig. 15. 
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For rolling the leaves, Iam not confident that any plan I can recommend will answer 
the purpose. I have experimented considerably, and succeeded in making a machine that 
would answer to some extent, but I could not succeed in giving the leaves the proper spiral 
twist, and at the same time express the juice, without breaking them too much. Some of 
our American inventors would soon find a remedy for this difficulty after secing the Chinese 
method of rolling the leaves. . : 

Separating the different kinds of teas can be done to a great extent by having sets of 
sieves arranged over each other, and worked by machinery. Very little sorting over by 
hand would then be required, merely for the purpose of removing all unsightly and coarse 

leaves that had not been sufficiently rolled. 

‘Another machine (/%g. 16) was introduced by Mr. Robert Strong, one of the assistants, 
for the purpose of rolling green tea after it had been put in the bags. This answered the 
purpose admirably. Two men could do more work with it and better than ten men could 
by the old method of rolling with the feet, as a dozen or more bags could be placed in it at | 
a time, and by putting weights on the top any desirable pressure could be given. Witha | 
little attention this machine might be made to work with a crank at the side. 


Fig. 16. 
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The process of making green tea, rubbing it in a hot pan for three hours, is very fatiguing, 
and any one standing beside a fat balf dressed Chinaman, (the thermometer at 90°,) watch- 
ing his exertions and seeing the streams of perspiration trickling from his arms and face 
into the tea-pan, might think it advisable to invent some machine as a substitute. It may 
alter the peculiar flavor of the tea, and perhaps it may not have the effect usually ascribed 
to it, that of banishing sleep. 

Plucking the leaves must always be done by hand, as no machine that can be invented 
can discriminate between old and young leaves. 

I would particularly recommend the speedy introduction into this country of the Assam 
variety of the tea plant. It produces many more pounds of tea to an acre of ground, and 
from little more than half-the number of trees per acre than the Chinese variety. The tea 
is also of a higher flavor, and therefore more economical for domestic use. In one of the 
Barries under my charge, (Tippum,) the place at which I resided, and therefore had better 
opportunities of thoroughly testing the comparative value of the two varicties, we had a 
patch of ten thousand Chinese tea plants, occupying about three acres of ground. Notwith- 
standing every possible care and attention, they would not produce as much tea as one 
thousand of the Assam plants, occupying not more than half an acre of ground. ‘They, 
however, bore a prodigious quantity of seeds, but as it was not considered advisable to extend 
the cultivation of the plant, I had the greater part of the flowers pulled off early in the 
season, hoping by that means to increase the number of leaves. It was all to no purpose ; 
the planis were not worth the ground they occupied, when compared with the indigenous 
plant It is probable that the Chinese variety haying been cultivated in China for many 
centuries, and, as it is said, from time immemorial, and on the same hills, constantly plucking 
the leaves has become stunted or dwarfed, for it very rarely grows over three or four feet in 
height, while the Assam plant has to be topped every season to prevent its getting cut of 
reach of the pluckers. ¢ 

_ The plants of either variety may be raised in nurseries from the sced or from slips, planted 

in rows about six inches apart each way. The beds should be about four feet wide, that all 
parts may be within reach of the hand for the convenience of weeding. It is much 
better, when it can be done, to plant them at once where they are intended to remain. 
The seeds should be put, three or four together, in holes about two inches deep; the 
rows for the Assam plant about five feet apart, and the plants at the distance of four feet 
from each other in the rows. This will give, after allowing for vacancies, spaces occupied 
by trees, &c., about 2,000 plants, or rather bushes, 

® ®O ® ® ® to an acre of ground, They had better be placed in 

Oo ® © ® ®D @ the position shown in the diagram. This will give 
® ® 8.8 O ® them more room to expand their branches than by 

? planting them precisely opposite each other. 

The Chinese plants may be put in rows four feet apart, and the plants at the distance of 
three feet in the rows. ‘This will give about 3,600 plants to an acre. 

The most suitable place for forming a tea plantation would be a rough, hilly piece of 
ground, with a Southern exposure, and intersected by streams of water. A few forest trees 
should be left standing upon it, as a full exposure to the hot, glaring sun for the entire day 
during a very dry season is injurious to the plants., 

In forming plantations on Jevel or slightly undulating ground the earth should be raised 
into ridges, about eight or ten inches. high, on which the plants should be placed. The 
Chinese sometimes plant as many seeds in each hole as can be held in the double hand ; ten 
or fifteen of these usually vegetate, and are allowed to remain so as to form a thick bush. 
They very seldom transplant, and when they do they place six or eight of the plants 
together. This is not a good plan, as they are apt to impede each other’s growth; three or 
four together answer the purpose much better. The seeds vogetate and the plants make 
their appearance above groumd in from two anda half to three months after planting, 
depending on the weather. 

It would be a very easy matter for a small family, having a suitable soil and climate, to 
cultivate and manufacture-all the tea they require for their own use, and perhaps have some 
to spare. A patch of ground fifty feet square, having upon it, say 120 trees, should produce 
the third year about 11 pounds, increasing until the sixth year, when the quantity should 
be about 45 pounds, of good wholesome black tea; and all this with comparatively little 
labor or expense: a tea pan, a few baskets and trays, a table, &c., not costing five dollars 
altogether, and lasting many years. 

They might not, perhaps, without considerable practice, be able to make the tea secumdwm 


“artem, but it would have the merit, at all events, of being a pure article, which is mora than 
_can be said of a great deal of the stuff now sold under the name of tea. I have frequently 


examined specimens of cheap teas in this country, and in.some of them, after the closest 
scrutiny, I could not detect a single genuine tea leaf. I do not pretend to say that all, or 
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even a majority, of the cheap teas are spurious, on the contrary, many of them are of ex- 
cellent quality; but it requires a practical knowledge of the business to distinguish between 
true and false teas. The adulteration of tea is carried on to a far greater extent in 
England than has ever been attempted in this country. ¢ 
A work entitled ‘‘'The Commercial Hand-Book of Chemical Analysis, ’’ published in Lon- 
don, is full of curious information. With regard to green teas, it is stated as a positive 
fact, that the bloom is most extensively given in the warehouses of British merchants, by 
means of magnesia.and Prussian blue. The seemingly unbroken appearance of the sheet of 
metal, in which the tea is tightly packed in the chest, is no criterion of its genuineness. 
Through the hole which is made in the metallic sheet for the purpose of taking a sample, the 


whole of its contents are emptied on a clean floor, and the tea is then mixed with any com- —- 


position it may be thought fit to add, or worked up with teas ofan inferior quality, or with those 

which by themselves are unsaleable. The repacking is done by re-introducing the tea by 

small portions at a time, and the workman from time to time carefully puts his foot through 

the opening which was made for taking the sample, and through which the tea was emptied; 
then grasping a rope fixed against the wall in order to steady himself and keep his balance 
without danger of enlarging the hole, he heavily treads the tea down by a series of jerks 
until at last a quantity of tea equal in weight to that at first emptied, is thus pressed into 

the same bulk or space as before, so that the chest has all the appearance of a genuine im- 

portation. 

It is stated that black tea is also mixed, sometimes with pulverized extract of logwood, 
and sometimes with black lead, which gives it a shining and lustrous appearance. The 
former is easily detected by moistening a small portion of the tea leaves of the sample with 
water, and rubbing it gently about on a sheet of white paper, which, in that case, will be 
stained a bluish black ; moreover, if a portion of the tea, being thrown into cold water, im- 
parts immediately to the liquid a pinkish or purplish color, which is rendered red by the 
addition of a few drops of sulphuric acid, it is a sign of the presence of logwood; for gen- 
uine black tea produces only after a time a golden brown liquor, which is not reddened by 
sulphuric acid. This addition of logwood to black tea is for the purpose of simulating 
strength by the high color of the infusion, something like the addition of chicory to coffee. 

Tea is also sometimes adulterated by an admixture of sloe or elder leaves, the only mode 
of detecting which is by a careful examination of the leaves after they have been untwisted 
by infusion or moisture; tea leaves have a different structure—they are more elongated, 
the edges are more deeply serrated and more delicate than those of the above named plants. 

Lastly, tea is sometimes adulterated by an admixture of tea leaves which have been 
already used, and which are dried again and twisted in imitation of the state in which they 
were originally. This kind of fraud can hardly be detected in any other way than by the 
want of flavor of the infusion which such tea yields. 

There are a few other important matters in connexion with the manufacture of tea, such 
as the Chinese mode of changing black tea into green, or green tea into black, restoring 
musty or damaged tea to its original appearance and flavor, &c., &c. But as my article is 
already too long it may be as well to conclude here. 


Explanation of the Drawings. 
Fig. 1. A shoot of the tea-plant, showing the leaves used in making tea. 


Black Teas. Green Teas. 
a, b. Flowery Pekoe, (Thoung Paho) Shung 
Paho. 
a, b,c. Pekoe, (Twazee Paho.)  , Imperial, Big and Little Gunpowder. 
Hyson. : 
d, Souchong, Minchong, Hyson, Young Hyson, Twankay. 
Sychee. 
e. Pouchong, Congo, Compoi. Young Hyson, Twankay, Hyson Skin. 
f. Toychong, Bohea. Hyson Skin and Dust. 


The above classification is tolerably correct as regards the Black Teas, but the Green Teas 
are generally composed of parts of all the leaves mixed together, in various proportions. 
The name depends entirely on the appearance, size, and flavor of the tea after manufacture. 

Fig. 2. Challonee, or open-work tray, from 2 feet 6 inches to 3 feet in diameter, with « 
rim 14 inch deep; principally used for the green leaves. ; 


Fig. 3. A rough frame, about 3 feet in height at the front edge, placed in a situation 


exposed to the sun for the purpose of withering or softening the green leaves. 

Fig. 4. A light frame, having three or more shelves, placed along the wall inside the tea- 
se for holding the Challonees with leaves after they have-been removed from the 
sun, &c. 
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_ Fig. 5. Shows the manner of ‘‘ beating ’’ the leaves with the hands. 
_ Fig. 6. Cast-iron tea-pan, 2 feet 6 inches in diameter, 6 inches deep, and about a quarter 
of an inch in thickness. 

Hig. 7. Two tea-pans, placed at an angle of 30 degrees in a brick fire-place, 8 feet high 
at the front. There is a partition, in the interior, between the pans, separating it into 
two parts, each having a communication with the chimney. 

Fig. 8. Dollah, or close-worked tray, from 2 feet 6 inches to 3 feet in diameter, with a 
rim i} inch deep ; used for rolling the leaves upon, and various other purposes. 

Fig. 9. Shows the method of rolling the leaves ; the left hand grasping the ball of leaves, 
and the right extended, ready to be placed upon it. 

Fig. 10. Hajjas, or Drying-baskets. These are represented as they are placed when in use, 
one of them covered with a dollah. The charcoal fire is made in holes called ‘‘ Choolas,’’ 
they are about 18 inches in diameter and one foot deep, made, as represented, at the side. 
The hajjas are 2 feet 6 inches in height, and 2 feet in diameter at the top and bottom: one 
foot from the top the diameter is 18 inches ; at this place rests a small ‘‘ challonee,’’ or sieve, 
on which the tea is-put. The interior of the basket is Jined with paper to cause it to retain 
the heat. These baskets are generally ranged along the walls of the tea-house, and over 
them are shelves similar to fig. 4, for placing dollahs, &c. 

Vig. 11. Drying-basket, standing on a large doliah, which is placed on a stand, represented 
by fig. 12. ; , 

Fig. 13. Pan for Sychee and Green teas, placed at an angle of 40 degrees with the walls 
built up at the back and sides of the pan to the height of 8 or 10 mches. A pair of these 
pans may be placed at the back of the Black tea-pans, using the same chimney. 

Fig. 14. Winnowing machine for Green teas, represented with the side removed, showing 
the interior arrangement. 

Fig. 15. Beating machine, represented with the front removed, showing the interior ; 
diameter 4 feet, breadth 2 feet. 

Fig. 16. Rolling-table for Green tea, used for rolling and compressing the bags of leaves ; 
diameter, 4 to 6 feet, height, 3 feet ; made of thick planks, deeply grooved on the inner side, 
to cause the bags to roll. ; 


NOTICES OF CHINESE AGRICULTURE AND ITS PRINCIPAL 
PRODUCTS. 


BY S. WELLS WILLIAMS, LL.D., AUTHOR OF ‘‘ THE MIDDLE KINGDOM.’’ 


AgricutrurE has held a higher place in the estimation of the Chinese, in comparison with 
other pursuits, than among any nation of which we have definite knowledge. Their ancient 
writers class the pursuits of mankind into the four divisions of scholars, husbandmen, 
mechanics, and merchants, and estimate their rank and importance in the State according 
to this series. The fabled founder of agriculture, called Shin-nung, 7. e?, the Divine Hus- 
pbandman, was likewise one of the five sovereigns, who are regarded as the founders of the 
plack-haired race of China; he flourished during the fourth and fifth centuries after the 
deluge, and is now worshiped as one of the tutelary gods of the Empire. The ceremony of 
ploughing a field near Peking is performed every spring by the Emperor or his proxy, and by 
the high officers of state at court, while the provincial governors imitate his example on 
the same day in their respective jurisdictions. ‘This honor paid to tilling the soil dates from 
very ancient times, and the progress of the Chinese, beyond their immediate neighbors, in, 
wealth, population, and general security, through a series of ages, has been owing, it cannot 
he doubted, to their early legislation upon the rights of landed property and the estimation 
in which farming has been held. 

The laws at present in force reculating the possession, transfer, and liabilities of land, are 
substantially the same as ii the days of Confucius, twenty-four centuriesago. By these laws, 
the Emperor is declared to be the universal landholder, and all lands are held subject to his 
will. The possessor is allowed to remain as long as he pays the taxes and cultivates the soil, 
all improvements and crops being guaranteed to him. The land is held, for the most part, 
by the heads of clans and old families, by whom the taxes are paid, and who lease portions 
of it to their clansmen or kinsmen on shares or for a percentage of the produce. The cost 
of transferring and registering deeds of land is nearly one-third of the sale price, and this in- 
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“duces owners to mortgage their real estate rather than sell it, so that they can hereafter 
redeem it if they are able. Unregistered land and parcels regained from the water can be 
cultivated by any one who shows his ability to occupy them ; and the laws respecting the 
ownership of such plots and the redemption of land are not severe. There are no game- 
laws or fishing privileges, and the use of rivers, lakes, and canals are open to all for naviga- 
tion, or irrigation. Taxes are paid nominally in kind, but are generally commuted for money 
according to certain rules, though large quantities of produce and manufactures are annually 
carried to Peking for the supply of the State. In cases of bad seasons, the people claim and 
generally obtain a diminution or remission of taxes according to the disasters of the year ; 
but the needs of government sometimes urges the husbandmen to extremity and revolt 
when their taxes are in arrears. On the whole, however, the burdens of the State do not ; 
heavily oppress the agriculturalist ; and land is regarded by all classes as the surest invest- — 
ment. 

The greatest aim of Chinese husbandry is to obtain as large a supply of food for man as 
possible in the simplest manner, and from the smallest space. To accomplish this the land 
is actually subdivided into small portions, so that the entire energies of a laborer are often 
devoted to the cultivation of a patch not many times larger than the hut he lives in; though 
it is more frequently the case that the tenant hires workmen, especially in raising the great 
staples of food and clothing. The population of the province of Che-kiang, is nearly the same 
as the number of its square acres. No land, to speak of, is cultivated expressly for the suste- 
nance of animals, which are fed by their owners upon the refuse of their fields and gardens, or 
led off to browse upon the untilled hill-sides. Nor do large preserves for game, parks for orna- 
ment, or domains reserved for imperial show, take up land suitable for food; they may haye 
done so once, but the demands of hungry labor have long since covered such places with 
crops and hamlets. The lands which are untilled consist chiefly of marshes, bogs, or wastes, 
which require a larger outlay for drainage, ploughing, and manuring them than would be repaid 
their owners; or the slopes of hilis and woodlands, which are left for the growth of timber 
and fuel and the pasturage of cattle. The statistics of China furnish no data to form an 
estimate of the proportion of arable to wild Jand, or of the amount of food obtained from the 
acre, or of the number and succession of crops in various portions of the Empire. The results 
of this labor upon the soil are seen in the dense population and comparative easy circum- 
stances of all who will resolutely work at their calling, and from this may be inferred its 
adaptation and general success. 

Tn respect to climate, soil, and facilities of internal navigation and irrigation, the eighteen 
provinces of China are, on the whole, superior to any equal area on the globe. This region 
contains about 1,350,000 square miles, lying between the Eastern slopes of the high table land 
of Thibet and the Pacific ocean, ribbed by three or four low ranges of mountains, forming as 
many basins, through which large rivers and their tributaries find their way from West to 
Bast across the country into the ocean, irrigating, draining, and connecting every part of it. 
The climate is colder on the same latitude than that of the United States East of the Missis- 
sippi; but the position of the mass of land is further South, between 20° and 40° North 
latitude ; this greatly facilitates the growth of tropical products in the Southern Provinces, 
for it gives a really wider range of climate between summer and winter. 

The Chinese have been well called gardeners rather than farmers, for they are almost 
wholly ignorant of those principles by which agriculture is placed upon a scientific founda- 
tion ; but practice and observation have not failed to teach them the surest way of raising a 
crop and restoring to the soil the materials taken from it. The requisites in their system 
are manure, water} and ploughing, and their whole energies are devoted to obtain them. 
The implements of husbandry are simple, and need not be described, for all of them are in- 
ferior to our own. ‘The plough and harrow are worked by asses, buffaloes, or oxen, but the 
hoe and mattock, watering-pot and dibble, bill-hook and rake, or other aids to labor are 
worked by hand. The plough is so slender a machine that it is not uncommon to see a man 
carrying it and the harness home on his back at evening. The hoe is made of wood, having 

’ the edge of the broad blade guarded with iron, and in soft rice grounds is an efficient tool. 

Boats of various sizes do much to supply the place of carts, and when they are useless the 

huge buffalo carries home the crop he helped to till, or, more frequently, the laborer himself 

transports it to his house. Wheelbarrows of various sizes, sometimes, drawn by asses and 
guided by men, are largely used for transporting goods and passengers. 

The soil generally lies fallow during the wintef, but in the Southern Provinces the fields 
near towns furnish two crops annually. The ground is pulverized and mixed, and the 
mingling of sand or clay with their opposites is well understood; new surfaces are exposed 
to the air during these operations, which itself is a great fertilizer. For manure the Chinese 
collect everything of a vegetable or animal kind that can be applied to such a purpose, and 
occasionally plough in a crop of clover, or lay leaves under the flooded soil to furnish a basis. 
The sides of streams and fields, highways and byways, as well as the houses and streets, 
are provided with conveniences for collecting and depositing night soil, and its transportation 
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furnishes employment to great numbers. Huge earthen jars and brick reservoirs are sunk 
at convenient places for the use of passing travellers, and buckets are placed in the streets. 
Children and others collect refuse vegetables and dung in the streets and lanes, sweep the 
streets, and bring together ashes, old mortar, hair, feathers, horns, bones, and butchers’ 
offal, which they sell to the gardeners near by. The sewers of the streets are opened from 
time to time, and the muck carried away in boats. At low tides, or when the summer heat 

reduces the water, the silt of creeks and ponds is scraped up from their bared banks and 
laid over the fields. This alluvial is much prized by florists, as furnishing a strong soil for 
their plants. Old plaster is carefully collected when houses are pulled down; for the mortar, 
being chiefly obtained from marine shells, contains more fertilizing matter than that from 
stone lime. The droppings from styes, kennels, barnyards, and heneries are thrown into the 
common stock and mixed with earth and vegetables to form compost heaps. The scavengers, 
who collect their loads in towns and cities, carry them through the streets early in the 
morning in buckets and baskets and sell them to their customers, or else mix the muck with 
earth and form the compost into cakes to be dried for exportation further into the country. 
These manure cakes are sometimes brought to China even from Siam, and form a common 
article of internal freight. The mash of beans, groundnuts, and other oleiferous seeds, 

_ after expressing the oil in the mills, are purchased as manure, and, like the earth cakes, 
form an important article of trade. 

Compost and decaying vegetables are ploughed or hoed into the ground, but animal 
manure is usually made liquid and ladled directly upon the growing plants. Aquatic plants 
require less than garden vegetables, and furnish a larger return of food in proportion to the 
labor bestowed. Some seeds, as rice and broccoli, are put into liquid manure until they 
germinate, while nuts and some other sorts are planted in a fertilizing envelop. 

The various degrees of temperature and sorts of soil in China require alterations in some 
of the details of agriculture, and the different crops in the North and South involve many 
changes in tools, carts, and animals; but there is a strong likeness throughout the whole 
country in the general operations of the field. Irrigation is diligently attended to, and 
some of the means resorted to for raising and distributing water are highly ingenious, 
though the machines are simple in their construction. Along the high banks of rapid 
streams water-wheels of bamboo are often placed in such a manner as to be turned by the 
force of the current and fill the buckets on their-rim, whose contents are thus raiscd and 
poured out on the fields 30 or 40 feet above the stream, and in some of the larger size to 
the extent of 150 tonsa day. In localities that do not admit of such wheels they are arranged 
to be worked with bufialoes, as in Egypt; tended by the younger members of the family, 
the huge animal is urged on his weary round during the livelong day. If the soil is allu- 
vial, as along the banks of the Pei-ho, wells are dug in the fields into which the water 
percolates, thence to be raised by sweeps. Fields situated within the reach of tidewater 
are flooded at will by means of sluices; or, if the elevation is beyond it, rude chain-pumps 
are placed on the banks, and the water raised by men working the axle like a treadmill. 
In this manner large tracts of land are rendered more fertile, and crops raised at times when 
they would not naturally mature. In parts that are susceptible of easy terracing, reservoirs 
for receiving the rain or retaining the surplus of rivulets flowing along the hill-sides are 
sometimes made high up so that their contents can be distributed adown the slopes; or, 
what is more common, the rivulet is itself led at will upon the terraces, down which the 
water flows in refreshing lapse from one to the other until it reaches the fields at the foot, 
or is exhausted in imparting fertility and beauty to the ground. Tanks are dug in gardens, 
too, to receive the drainings of sewers and showers, whence the water is raised by well- 
sweeps or buckets to fertilize the growing plants. Two men will dextcrously and rapidly 
raise the water six or eight feet out of these tanks by means of a bucket suspended between 
them on ropes. Cesspools for retaining the drainings of yards and pens are placed near 
houses and their contents sold to the gardener. In fact, little is lost that can be used as a 
fertilizer because there are so many people who can collect and apply it to the land, and 
partly from the demands made upon the soil to provide food for the people. Some of the 
modes of irrigation, by diverting the course of rivulets, whose waters now run to waste, 
might be adopted with advantage in this country. But it is in the habit of saving all 
refuse which can be serviceably used as manure that the Chinese best exhibit their economy, 
and provide means for repairing the exhaustion of the soil. - Itis, doubtless, a great nuisance 
to have a file of scavengers passing through the streets every morning, because they have 
found no means to deodorize their noisome loads; but their labors conduce very greatly, it 
cannot be denied, to the general healthiness of the cities, by daily cleaning thousands of 
jakes and buckets, the contents of which would otherwise putrify and be injurious. The 
arrangement of earthen jars or brick cesspools to receive the drainings and offal of yards 
and kitchens is, however, one of the ways adopted by the Chinese to collect liquid manure 
that presents no such objections, and might prove amply remunerative for all the trouble it 
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involves. The largest: of these jars contain a hogshead, and the various sizes are manufac- 
tured in vast quantities to supply the exigencies of houses and boats. ; . Sy 

Compared with Europeans; the Chinese rear and use domestic animals far less. The 
buffzlocs, oxen, and asses which are employed in agriculture are fed during the summer 
with the grass cut for them on the hills or waste corners, or are allowed to browse there when 
not working; the deficiency is supplied by the refuse of the kitchen and garden. Animal 
food chiefly consists of poultry, pork, fish, and whatever else is found in the water, ducks: 
and other water fowl, with a small proportion of mutton, beef, and horseflesh; and a far 
less one of the flesh of dogs, cats, rats, and deer. The raising of cattle, goats, and sheep 
for the table is almost unknown; but the demand for their labor and hides is such as to 
remunerate their owners, and droves of them are not uncommon in the central provinces; 
goats axe used in some regions to carry home the crops. Fodder of leaves, grass, stubble, 
and twigs is collected for winter use, and supplies the deficiencies of grain and hay for the 
food of horses, mules, asses, and cattle. They need no shelter during the winter through- 
out more than half the country, and even then pick up no small part of their own support. 
While the Chinese thus supply themselves with animal food very well, they also contrive 
to subsist on that which costs the least labor to rear it, and consumes what man does not 
want. ? 

Wooden fences are unknown, except-bamboo wattles, and the space occupied by roads is 
trifline. Hedges of bamboo, pandanas, rhamnus, and other shrubs surround gardens or 
protect fields; but low dykes and shallow ditches more commonly divide the fields of grain. 
Stone or adobe walls are raised around the grounds of dwellings or the folds of animals. 

A brief account of the cultivation of a few of the staples of Chinese agriculture will 
exhibit other agricultural operations. Among these the article of Rice stands prominent, 
and occupies more of the land under culture than any other crop. The outturn of this t 
grain affects every branch of labor as much as the wheat crop in England; and the ener- ; 
gies of the husbandmen are chiefly directed to bringing it to perfection. The cultivation + 
extends as far North as the Yellow river, in latitude 34°; but itis in the rich lowlands of 
Kwangtung and Kwangsi, or Formosa, that this cerealismost abundant. The price of land | 
there depends very much on its adaptedness to growing rice; and the rate of wages, rent +t 
of Jand or houses, and even the pay of soldiers depend much upon the amount and value ; 
of the rice crop. More than thirty years ago the government at Canton offered a high +t 
bounty upon the importation of rice, and the tariff still liberally discriminates in favor of : 
foreign ships laden with it. > | 

There are many varieties of the grain, some of them white, like the best Carolina rice, } 
deteriorating in color to a dark brown, with other shades of red, including too the glutinous f) 
and the mountain rice, which some botanists regard as distinct species. The sorts of upland 
rice are few, and their cultivation comparatively small. In the vicinity of Canton the rice 
fields are prepared by ploughing and flooding during the month of March, and by the first 
week of April, if possible, the shoots are transplanted. The plough and the harrow are 
successively used to pulverize the wet soil; a buffalo, whose huge weight itself aids no small 2 | 
degree in turning up the ground, draws the machine. The grain is first soaked in liquid 
manure and then sown thickly in beds of rich muck, where it soon sprouts; when the shoots ‘| 
attain the heighth of six or eight inches they are taken up for transplanting. Holding his f 
left hand full of them, the laborer takes six or eight off at once and sticks them into the | 
mud at each step as he walks across the field; seldom is it necessary to renew them. The ‘| 
rice throughout China is all transplanted, and doubtless the extra labor is more than recom- } 
pensed in the increased crop. It seems more like the operations of magic than of agriculture 
to see such a barren, oozy marsh transformed in four or five days into a beautiful green 
carpet of growing grain. The water is kept upon the ground at least until the stalks attain 
their full size, or else the crop is materially injured; it gradually dries up, and when the 
field is ready to reap none remains. The grain is cut with billhooks near. the ground, and 
either bound into sheaves to carry to the threshing floor or else beaten out into a large tub 
in the field, by the reaper striking it over the rim, a mode which preserves the straw better 
than. threshing it by flails. 4 

As soon as this crop is off the ground it is prepared again for the second, for the shoots 
have heen already sprouted for transplanting. Comparatively little manure is used in rice 
cultivation, the pulverizing and flooding the soil apparently supplying its exhaustion. The 
first crop is cut in July, the second in November; and two harvests are annually obtained 
on most of the lands which can be flooded by tidal waters or rivulets. After the rice (paddy 
as It is called when the husk is on) is threshed out the glumes are separated from the grain by 
pounding it in mortars or rubbing it between boards. The skin of the naked grain is sepa- 
rated by pounding it again in stone mortars with stone or heavy wooden pestles, worked by 
the feet or with water power, until it is clean. Boats are anchored in streams out of the way 
of travel, in which these pestles, or even millstones, are turned, by wheels worked by the 
rapid current. Overshot water-mills and ox-mills are also known and used. The price of 
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common rice in China varies from two to three cents per pound, rising in times of scarcity to 
five cents, a rate too dear for the lowest ranks of society. The average crop yields an 
increase of twenty-five or thirty fold. 

Wheat, spiked millet, (Setaria,) sugar-cane, and maize are other cereals cultivated in the 
South of China; and the Sorghum millet, the panicled millet, ( Milium, ) buckwheat, barley, 
and sesamum increase the list of grains in the northern provinces. They are sown where 
rice will not easily grow, and their cultivation occupies the largest part of the arable land 
in those regions. ‘The lowlands produce many kinds of aquatic vegetables, some of which 
are alternated with rice. Among these the ling, or water calilops, (Zrapa,) ranks first, and 
supplies vast amounts of food. Its cultivation is in running water, and the nuts are collected 
in autumn by people in punts, or tubs, who look for the ripe ones as they pull themselves 
through the vines over the surface of the patch. The dried nuts are often ground into a 
sort of arrow-root flour; the taste of the fresh boiled nuts is like that of new cheese. The 
esculent root of the scirpus, called from its color and shape the water chestnut, is exten- 
sively raised at the South, and servesasa table vegetable when fresh and for flour when 
dry. Its taste is like that of salsify. In addition to these two a species of Aroidex, (Chla- 
dium, ) the taro, and the water lily or lotus, are grown in marshy plats, or in ditches and 
pools which need to be covered. No field can compare for beauty to a field of water-lilies 
when in flower; the large pink blossoms appearing among the shining peltate leaves, both 
raised on stalks three feet high, and covering the entire surface. The long roots are boiled 
for food or ground to flour, the seeds are used as a nut, the dried culms are burned as fuel, 
and the leaves are hoed in for manure. These economical uses are all in addition to its 
religious uses, for the lotus has become so identified with Budhism, in all its idols and 
paintings, that few persons who have lived in Asia can dissociate it from that faith. 

These aquatic vegetables are produced with rather less labor in manuring and pulverizing 
the soil than upland vegetables, for one deep hoeing is sufficient to prepare the field for a 
new crop, and the succession of crops is. not long intermitted in the mild climate of Southern 
China. Fields near tidewater are not unfrequently converted into fish-ponds during the 
winter, the spawn and young fry being easily procured from tanks in town, and fed with 
abundant food from a species of Azolla scattered over the surface; carp, tench, silures, 
and other soft-finned fishes are reared in these extempore ponds. Whether the cultivation 
of marshy and flooded lands, even after a people have, as here, become acclimated during 
many generations, is detrimental to their health and physical development in comparison 
to upland and dry soil husbandry, may be still questionable ; but the Chinese in these 
lewlands do not, in any respect, come behind their countrymen in the Northern Provinces. 

Next in importance, and extent to the cultivation of rice is that of Cotton, which has 
been known in China only in comparatively recent times, in the 11th or 12th centuries, 
when it was brought to the South by sea, and to the central Provinces across the Western 
frontiers. The Chinese name is mien, and some suppose that the Western word cotton is 
derived from the country of Khoten, in Central Asia, whence it early found its way South © 
to India and East to China. The limits of the cotton culture are greater than those of rice, 
as they reach North beyond the Yellow river, but the area is far less; it is comparatively a 
minor crop South of the Meiling mountains. Chinese writers give many directions respecting 
the cultivation of cotton, and a few condensed extracts may interest the reader. 

‘«Select rich ground for cotton, not that which is damp. Plough the soil deep in Feb- 
ruary three times, turning in the manure; spread the earth evenly and make the beds 
about fifty feet long and cight wide, sloping off from the centre. Do not dig up the earth 
again, but harrow the beds smoothly and heap the earth on them to make them slope. 
The trenches between the beds are two or three feet wide; the leaves are swept down into 
them and rot, and in winter the muck is spread on the field. About the end of April, the 
dikes and beds being in order, water the ground three times ; wash the seeds thoroughly, 
putting them into wet soil, and the next day rub them with ashes slightly, and'then sow 
them on the watered bed about a pace apart, covering them a finger or so with the earth 
heaped up, not watering it again at present. 

‘‘In six or seven days the shoots will spring up uniformly—water them in dry weather, 
hoe and weed the beds clean, and if the plants are growing too thick transplant them, 
otherwise the fruit will not set well. When they are two cubits high, break off the middle 
or heart shoot, and also the leading stem of the branches when they are twenty inches long, 
for by this means the blossoms will appear and the fruit set; the tops should be constantly 
nipped off, lest the seed do not set. In order to select the best seeds for planting, steep and 
stir them all in water for fifteen minutes, when the old and shriveled ones, the empty, the 
fire-dried, the oily and rotten seeds, will all float, and the solid, hard, clear-black, sound 
ones will sink. It is better to be thus careful in selecting seeds than to sow a peck to each 
mau (6.6 of an acre) and have only a portion of them sprout. A gill of good seeds, each 
planted three feet apart, will be enough for a maw of ground. ‘The seeds first gathered are 
not fully ripe, and those collected near the hoar-frosts are useless; the best are picked in 
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the intervening season, and should be dried in the sun and laid up with the cotton around 
them, separating the two when the time comes for sowing. The seeds are pressed out of 
the bolls by simply rubbing the flowers, when thoroughly dried, upon a board running 
between iron rollers; they are also picked out by hand. — eects} ; 
“At the proper season the broad bean is sown, and in the spring it is turned into the 
ground for manure, making the soil high and allowing the cotton roots to spread and strike 
deep. Plentiful manuring, and planting the seeds in rows about a pace asunder, so that 


the branches shall develop until they require to be nipped about flowering time, are re- _ 


isites r reful cultivation should, in favor- 
quisites to an abundant crop of cotton. Good lands and careful ; 
able seasons, yield betweeen two and three peculs to the mau, (. ¢., 1,600 to 2,300 pounds, 


to the acre.) Manure is applied to the growing plants, as they seem to need it; and after 


the crop has been gathered, and the cotton stalks pulled up for fuel, the field should be 
ploughed in autumn to lie broken up all winter. After two crops of cotton, rice can be 
profitably grown on the ground; for after three successive crops of cotton insects begin to 
appear. If after the third season the soil is too poor for rice, raise dykes around the fields 
and flood them during winter; in the spring draw off the water and plough deep, hoeing it 
well. The land should be manured, about the middle of April, with night soil, ashes, oil- 
cakes, or fresh earth taken from ditches. Another way is to sow yellow clover in autumn, 
and the next year cut the tops to apply to the rice ficlds, ploughing in the roots; if the 
clover be not strong, increase it with something else, for the sub-soil should be thick, and 
a sub-soil made of weeds in this way produces a better harvest than any other kind of 
manure. In some places barley is sown in the autumn, and when it is time to plant cotton 
the growing grain is turned in with the plough, whereby the stalks will be about the cot- 
ton, and protect it from cold, enabling the farmer to put his seed into the ground ten or 
fifteen days earlier than he could otherwise.’’ 

Care must be taken to hoe cotton deep, and in order to have it done thoroughly it is 
reported that formerly masters used to secrete copper coins about the roots of the plants to 
stimulate their workmen to sift and ‘‘comb out’’ the soil to find them. The plants in the 
region near Shanghai do not usually rise more than three feet, and their bolls are small, 


owing perhaps to the low anddamp soil ; better cotton comes from Shantung Province, North - 


of the Yellow river, but the best is said to be produced in the regions Kast and North of 
Nanking. There is considerable difference in the color of the staple, and the yellowish sort, 
which furnishes the cloth commonly called nankeen, is more common In those parts ; but the. 
Chinese themselves generally prefer to dye their cotton cloths blue. Since its cultivation 
became known, it has spread through all parts of the empire, and compared with silk and 
hemp itis a hundred*times more useful, rich and poor alike relying on it for garments. The 
proportion of the crop furnished as a tax to government is reckoned at a million of peculs, 
and the entire crop of China doubtless much exceeds that of the United States. In 1834, 


the importation of raw cotton into Canton from India was over 400,000 peculs, or 53,000,000 - 


pounds; and this amount made no sensible difference on the cultivation in the Central 
Provinces. The staple is short in comparison to that produced in other countries, but the 
cloth is remarkable for its durability, and furnishes the garments of the mass of the Chinese 
people. 
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The cultivation of the Mulberry employs a large portion of the population in the Eastern — 


and Southern Provinces, and is continually extending, from the increasing demand for 
European manufactures of every kind of raw silk. Chinese works furnish some particulars 
for the guidance of the cultivators of this plant. They-divide it into two sorts; one from 
Hickwang, in the Central part of the Empire, and the other from Shantung, in the North- 
east. The former has large leaves and few berries, with firm roots; the latter has small: 
leaves, abundance of fruit, and, tough branches. The most prolific kind is obtained by 
grafting the latter upon the stock of the former, covering the insertion with a thin coating 
of mud. In the spring, when the buds sprout, only one shoot is to be kept, and by autumn 
the plant will be formed. The suckers are sct out in a quincunx, and in the spring of the 
next year cut them down to about two fect, and clip off the top stem to force out the 
suckers, of which only two should be left to grow. In the third spring the branches are 
again pruned, leaving only the upper to divide.. This operation is performed évery spring, 
cutting off all the suckers except the upper fork, and the plant attains its full growth in the 
fifth year and can be stripped of its leaves for the silk-worms. Every May the tree can be 
pruned ®t the knobbed ends of the branches, and the leaves collected with the twigs, drying 
them, if necessary, before feeding the worms. 
The mulberry requires rich soil, and is continually pruned to force it to develop new 
twigs for the sake of their leaves. The ground around the stalks is hoed, and manure of 
oil-cake laid at the roots to stimulate the suckers, which are eight or nine feet long by 
autumn. The twigs are stripped of leaves by scraping the hand along, allowing the two 
leaves at the outer point of each to remain ; two or three crops are obtained during a season. 
The space between the rows of mulberry is also occupied by other crops, which come to 


a 


Sa - 
Cian AGRICULTURE AND ITS PRODUCTS. 473 


maturity at different times; cabbages, pulse, and turnips are among them. In some plats 
the trees form merely the border, and the vegetables engross most of the land, which 
arrangement may be changed the next year and the demand for silk induce the husbandman 
to transplant suckers over the whole, leaving the interspaces only for greens. 

Besides cotton and mulberry, there are several other plants cultivated for their fibers to 
weave into garments, or for their oils and dyes to use in the arts. The native linen, erro- 
neously cailed by foreigners grass-cloth from ignorance of the plants whieh furnished the fiber, 
appears in market of every degree of fineness, from coarse sleazy bagging to the most delicate 
tissues. It is generally called ma, or hemp, and the better sorts are named Aia-pyu, meaning 
summer-cloth. It is made from three different plants, the Urtica nivea, the Dolichos bulbosa, 
and the Sida tiliejolia, to which some observers add the Corchorus capsularis. The hemp, o1 
Cannabis of some authors, has been shown to be either a variety of Urtica nivea or the Boeh- 
meria tenacissima, an allied plant. The Urtica, or hemp nettle, is cultivated, more or less 
from Chusan South to Cochin China, and furnishes a large portion of the material for the 
““summer-cloth.”’ The mode of cultivating it is described by Chinese authors, from whose. 
directions a few sentences are condensed. j 

*“ When sowing the choo-ma, or nettle, in the months of May or June, select a sandy, 
light soil; it is sown in gardens, or near a stream or well. The earth is dug over once o1 
twice and formed into beds, half a foot wide and four feet long, after which it is dug again. 
The earth is slightly heaped up with the foot or the back of the spade, and, when a little 
hardened, levelled with a rake. The next night the beds are watered, and in the morning 


. the earth is slightly turned up with a toothed rake. The seeds are mixed with moist earth, 


in the proportion of about one to three, and sowed upon the beds, a fifth qf a pint of seeds 
being enough for six or seven beds. After sowing it is unnecessary to cover the seeds with 
earth, for, if covered, they will not grow. Tour sticks are then driven into the earth, at 
the corners, to support a mat roof, three or four feet high, and during the heats of summer 
this thin mat is covered with a layer of straw, otherwise the shoots will be destroyed by 
the heat. 

«Before the plant germinates, or when the shoots begin to appear, they do not require 
to be watered, but the mat covering is wetted to retain the moisture in the ground; and 
every night the matting is removed in order that the young plants may receive the dew. 
Weeding must be carefully attended to, and when the shoots are two or three fingers high 
the covering is no longer necessary. Other beds are now formed in strong soil for receiving 
the shoots, and when prepared, by manuring and watering, the young plants are taken up 
by the spade, with earth remaining around their roots, and set out four inches apart. The 
ground is often hoed and watered for the first time five days after transplanting. After 
November they are covered with a foot thick of manure compost. After some years the 
roots increase and become entwined together, so that it is necessary to separate and replant 
them by layering the suckers as is done to obtain mulberry plants; some farmers bury the 
stalks lengthwise in the earth and thus obtain layers. When a bed becomes too crowded a 
new one is prepared, which is soon followed by another, whereby the number of plants is 
indefinitely increased. As soon as the young plants are some inches high they are sprinkled 
with liquid manure. After cutting the stems they should be watered immediately, but not 
in the fuil sunshine lest they rust. ‘ 

“This plant yields three crops annually, the first in June, when care must be taken not 
to cut the shoots; the second two months after, when the shoots are seven feet high. The 
last is in October, and furnishes the finest fibers. After each cutting the plant is to be 
covered with manure and watered. The leaves are cut from the stalks and left on the 
spot; the soaking need not be longer than an hour, when the stalk is broken and,the 
fibers detached lengthwise with the finger nails—an operation usually done by women and 
children. Others draw the stalks over a pin to detach the fiebr. The next process is 
scraping the hemp by drawing it across the dull blade of a knife under the thumb, which 
presses upon the fibers so as to remove the pilous part of the surface, and scrape off the 
mucHage at the same time. After this sort of hatcheling they are dried and sorted. A 
partial bleaching is effected by boiling the fibers, or pounding them on a plank with mal- 
lets. After drying them in the sun, women and children split them with their nails. still 
finer, hatcheling them a little to assist the separation. ‘Threads are loosely rolied into 
balls, and subjected to frequent soakings and washings, ashes or, lime being used to assist 
the bleaching. Some simply expose them to dew and sun. The threads are now ready for 
splicing and weaving—operatious done by women and children. Before putting the threads 
into the looms, the balls are steamed over boiling water in a closed oven, and then spread 
out to dry.’’ ; 

The Sida resembles the abutilon sometimes reared in gardens in America as an ornamental 
flower, and occupies extensive fields along the banks of the Pei-ho and elsewhere in Northern 
China. The stalks grow six feet high, and are gathered soon after the blossoms fall, and 
rotted before the fibres are drawn out. This plant furnishes material for cordage, twine, 
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and thread, as well as cloth. Ropes of every size for rigging, cables, and hawsers are manu- — 
factured from wiry fibers obtained: from the bark of a species of palm (Chamerops) growing 
in the South of China, and applied to the various purposes of navigation under the name 
of coir ropes. 


¥ * 
The Dolichos bulbosus is a creeper, whose large coarse roots furnish food to the poor when 
boiled, or flour when dried and ground up. The fibre is loosened by boiling the stalks, ‘ 


then taken off by the nail, washed in running water, and beaten by mallets. It has long 
been woven into a sort of linen of a yellowish brown in color, and some of itasfineas — 
grass-cloth. The people of Canton, Amoy, and thereabouts cultivate the plant largely for 
the table and the loom. 


cultivated for their blue dye, the Chinese preferring this color for their garments. A great — 
number of plants are grown in various parts of the country for the oil found in their seeds 
or nuts, which is consumed in cooking, burning, or in the arts, while the refuse cakes taken — 
from the oil mills are returned to the ground as one of the best manures known. Oil is 
expressed for these purposes by simple pressure from the ground-nut (Arachis) throughout — 


the Southern and Central Provinces, and the nut itself is baked for food. Rape oil is ob- = 


tained from the seeds of two or three sorts of cruciferous plants, the principal one of which _ 
is the oil cabbage. Castor oil is used in cooking, but less extensively than the Sesamum ;__ 
both of these are largely raised, the latter particularly, in Chihli and other Northern 
Provinces. The Camellia sesanqua and oleifera are also cultivated for the oil in their nuts, 
which is sold under the name of tea oil, the native word for the proper. tea plant and the 
Camellia being the same. A species of Croton, the Jatropha curcas, is reared in the South © 
for the sake of its oily nut, which furnishes a material for varnishing wood-work, and a 
‘drying oil in painting. Its strong frouzy odor is sensibly perceived in all the boats which 
_ ply for passengers around the cities on the Southern rivers. 

Sugar cane occupies an extensive proportion of the rich lowlands along the Southern 
coasts from Hainau to Fuhchau, and the traffic in sugar to the Northern cities gives em- 
ployment to numerous ships.. The cane is slender, white, hard, and by no means rich or 
juicy; yet, abating the fungus powder which soon covers it, the surface is healthy and 
close-grained. As it grows to maturity the farmers tie the stalks together for security 


against the wind, and the outer plants in a patch of cane are mutually supported by diago- ~— 


nal leaves passing from one to the other, which serve at the same time to form them into a 
rude fence against cattle. The raw and boiled cane are continually hawked around the 
streets, and the leaves are one of the chief articles of fodder in that region. 

The list of leguminous and cruciferous plants cultivated in China is a long one, some 
found in one part, some in another, and a few in all. Peas and beans of many sorts form 
a large portion of the food of the common people, either boiled or as greens. An emul- 
gent preparation’of fur from the Dolichos bean, mixed with ground gypsum or tumeric, 
and a touch of salt, called bean curd, accompanies every meal; the same materials, differ- © 
ently prepared, is sent abroad as Soy. Cabbages, kale, turnips, mustard, cress, broccoli, 
radishes, and cauliflower, with many varieties and novelties, supply the Chinese with vast 
amounts of food, cooked and raw, fresh and pickled, besides the refuse left for cattle and 
compost. So do the numerous sorts of melons, cucumbers, squashes, and pumpkins, which 
need only be referred to; they are very abundant, but usually deficient in flavor to those 
grown in Western countries. Carrots, tomatoes, egg-plants, okra, onions, cives, garlics, 
and brinjal swell the list of their vegetables, but by no means includes nearly all of them. 
The total amount is vastly increased by the sweet potatoe, Chinese yam, and Indian yam, ~ 
(Dioscorea,) until the assortment and quantity are prodigious. The Chinese yam flourishes — 
best North of the Yangtsz Kiang, The Irish potato is grown chiefly for foreign consump- 
tion, and has not found favor with the people. : : 

It is on those Northern plains that the millet grows so abundantly. The miliwm or pani- 
cled millet is one of the most elegant of the cereals, resembling oats in size and color, and 
prolific, too, for one stalk taken at random yielded 1,850 seeds. The Barbadoes or Sorghum 
millet presents a strong contrast to it, for the stiff culms of this grain rise to the height of 
fifteen or sixteen fect, and when the lower half has been stripped of its leaves for the cattle, 
a field of them looks like a miniature forest. The taste of boiled millet resembles that of 
fresh hominy, and the predilection of the natives for this grain probably prevents the rapid 
introduction of Indian corn, which, however, still appears to find favor as it becomes better 
known. The stalks of the Barbadoes millet are extensively used in Northern China, as 
they are in Egypt, in the construction of poor dwellings. They are placed crosswise in» 
such a manner as to support the mud laid between their rows, and this wall, after drying, 
is plastered carefully to protect it from the weather. They are also sised Ne strengthening 
dikes and constructing fences, and, not the least of their uses, for fuel. 

The assortment of fruits known among the Chinese is large, comprising most of those 
common in the United States, and several peculiar to the country. It is needless to describe 
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the apple, pear, quince, plum, apricot, or peach, for they are generally inferior in flavor to 
those here, with the exception, perhaps, of the two last, which furnish some delicious sorts. 
The flat peach is a singular shaped variety, peculiar to China. Among native fruits the 
orange takes the first place in abundance and variety; including all the species of orange, 
lemon, and shaddock, and their varieties, there are more than twenty sorts, the most deli- 
cate of which is the etrus nobilis, or mandarin orange. The shaddock often grows to the 
__ size of a small pumpkin, but at the expense of its flavor, and the citron orange is kept for 
“weeks in rooms on account of its agreeable perfume. Four or five varieties of the per- 
simmon come to maturity during the autumn, some of them as large as oranges, and ail 
furnishing wholesome food in greatabundance. The loquat, or pe-bo, (Eriobotrya,) resembles 
the medlar, but is superior to it in flavor and size. he U-chi, or lyche, is another of the 
common fruits of Southern China; the seed is enveloped in a white sweet pulp, protected 
by a leathery skin; when ripe, the color and shape of this fruit reminds one of the straw- 
berry. The persimmon, whampe, loquat, and li-chi, are among those fruits of China which 
might profitably be introduced into the Southern States, for the climate and soil in their 
native country can both be matched there. The whampe (or yellow-skin, as the name 
signifies) is another fruit confined to the Southern Provinces. It is a small tree, bearing 
clusters of grape-like, juicy berries, of a pleasant acid taste. It is only necessary, in this 
“connexion, to mention the names of the plantain, carambola or tree gooseberry, pome- 
-granate, mango, custard-apple, pine-apple, cocoanuts, citron, fig, guava, olive, and grape, 
' to show the extent of the list of the fruits of China, for their description forms no part of 
the object of this paper. Nor have all been mentioned. Walnuts; chestnuts, almonds, 
and the seeds of the Salisburia, or gingko, and water-lily, and the dried plums of the jujube 
tree, might also be mentioned. The last are usually, but improperly, called dates. = 
~The cultivation of tobacco reaches as far as that of wheat, and the’ crop is far greater in ~ 
amount. It is milder than the Manilla plant, and the prepared leaf is used for smoking by 
nearly all of every class, age, and sex.’ The poppy has, like tobacco, been introduced into 
China from abroad, and the preparation of opium from it is gradually extending to furnish 
~ ‘a cheaper article than the-Indian drug. Tea, cassia, and camphor are well known products 
of the Chinese Empire, the cultivation and preparation of which furnish employment to 
myriads of its inhabitants, and need not be particularly described. - The list of plants raised 
for their medicinal qualities, as China-root, ginseng, cubebs, ginger, turmeric, &c., is a long 
one; to which might be added the star-anise, tallow-tree, cinnamon, the varnish, or lacker 
tree, gambier, and other plants not so well known abroad, raised for use in the arts. The 
mode of cultivating many of these articles are still imperfectly known to foreigners, and 
there are probably many items of curious and useful information to be learned as more is 
ascertained of their details. 

This outline of Chinese agriculture and its chief productions would be incomplete without 
an account of the growth and uses of the bamboo, which are so numerous as to entitle this 
grass to be called the national plant of the Chinese. It grows naturally throughout the 
country nearly to the latitude of Peking, diminishing in size and strength as one goes 
Northward. ‘The varieties induced during the long period of its culture are numerous, and 
a native writer on its propagation observes at the outset of his treatise that he could not 

‘undertake so much as to name them all, and would therefore confine himself to a conside- 
ration of sixty-three of the principal. Some of them are like trees, forty or fifty feet high, 
with culms eight inches in diameter near the root; others resemble pipe-stems through 
their length, graceful and slender as a magician’s wand; while one kind presents a black, 
and another has a bright yellow skin. It is cultivated in and near villages for its shade 
and beauty, and a grove furnishes culms from year to year of all sizes. No plant imparts 
so oriental and rural an aspect to a villa or hamlet as the clumps of this graceful and 
stately grass, the wavy plumes of which, swaying in every breeze, form an object of great 
beauty, well befitting so useful a plant. a ; : 

The bamboo may well be called useful, for it is applied by the Chinese to such a vast 
variety of purposes that they are puzzled to get along without it when they emigrate where 
it does notgrow. It is reared from suckers usually, but it is necessary after a time to renew 
the plants from the seed, as it dies down to the root like other grasses after it flowers. 
Native authors say that the size of the stalks can be increased by cutting off the shoots and 
filling the topmost joint of the main one with sulphur for three years, after which the 
shoots will spring forth with great vigor. It is rather difficult to transplant it, but when 
once rooted the suckers annually extend till a clump of a hundred stalks is often produced. 
The tender, but tasteless shoots are cut for food, either boiled, pickled, or comfited, as the 
customer wishes; but not the ‘‘ tender buds and flowers cut like asparagus,’’ as one writer 
on China describes. The seeds, too, furnish a farina suitable for cakes, and the Chinese 
have a proverb that the bamboo flowers chiefly in years of famine. 

The gnarled'roots are carved into fantastic images of men, birds, monkeys, or monstrous 
perversions of animated nature; cut into lantern handles or canes, known in commerce as 
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whangees; or turned by the lathe into oval sticks for worshippers to divine whether the 
gods will hear or refuse their petitions. The tapering culms are used for all purposes that 
poles can be applied to in carrying, supporting, propelling, and measuring, by the porter, 
the carpenter, and the boatman, in all cases where strength, lightness, and length are 
requisites. The joists of houses and the ribs of sails, the shafts of spears and the wattles 
of hurdles, the tubes of aqueducts and the rafters of roofs, the handles of umbrellas and 
the ribs of fans, are all constructed of bamboo. . | 
The leaves are sewed upon cords in layers to make rain-cloaks, swept into heaps for ma-— 


nure, matted into thatches, and used as wrappers in cooking rice dumplings. Cut into 


splints and slivers of various sizes, the wood is worked into baskets and trays of every 
form and fancy, twisted into cables, plaited into awnings over boats, houses, and streets, 


and woven into mats for the scenery of the theatre, the roofs of houses, and the casing of — 


goods. The shavings even are picked into oakum and mixed with those of rattan, to be 
stuffed into mattrasses. The bamboo furnishes material for the bed and the couch, chop- 
sticks to use in eating, pipes for smoking, and flutes to aid in singing, curtains to hang in 
the doorway and brooms to sweep around it, besides screens, stools, coops, stands, sofas, and 
other articles of convenience and luxury in the house, too numerous and trifling to mention. 
The mattrass to lie on, the chair to sit upon, the table to dine from, food to eat, and fuel to 
cook it with, are alike derived from it. The ferule to govern the scholar and the book he 
studies both originate here. The tapering tubes of the native organ and the dreaded instru- 
ment of the lictor, the skewer to pin the hair and the hat to screen the head, the paper to 
write on, the pencil'to write with, and the cup to hold the pencils; the rule to measure 
lengths, the cup to gauge quantities, and the bucket to draw water; the bellows to blow 
the fire and the tube to hold the match; the bird-cage and crdb-net, the life-preserver. and 
childrens’ buoy, the fish-pole and sumpitan, the water-wheel and eave-trough. sedan, wheel- — 
barrow, and handcart, with scores of other machines and utensils, are one and all furnished 
or completed by this magnificent grass, the graceful beauty of which when growing is com- 
parable to its varied usefulness when cut down. 

China could hardly be governed without the constant application of the bamboo, nor the 
people carry on their daily pursuits without it. The very phrase to bamboo a man has almost 
become incorporated into our language to express the design and means of Chinese govern- 
ment. It scems to’ embellish the garden of the patrician and shade the hamlet of the 
peasant; it composes the hedge which separates their grounds, assists In constructing the 
tools to work their lands, and feeds the cattle which laber on them. The boatman, dyer, 
and weaver find its slender poles indispensable in their trades, while there is nothing the 
artists paint so well on wares and embroideries. The tabasheer found in the internodes has 
its uses in native pharmacy, and the silicious cuticle furnishes the engraver a good surface 
for carving and polishing. 

The works of Fortune and Davis contain further notices of Chinese agriculture and pro- 
ducts, and so does the Middle Kingdom, published by J. Wiley, in New York. AH of these 
works are accessible. The periodicals published in China are not so easily obtained in this 
country, but most of them, as the Chinese Repository, China Mail, North China Herald, 
Transactions of the Asiatic Society, &c., furnish original communications on these topics. 
This sketch is necessarily incomplete, and is intended only to furnish some of the most 
prominent points of the subject. 
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PATENTS FOR AGRICULTURAL INVENTIONS OR DIS- 
- GOVERTES FOR THE YEAR 1860. 


Inventions or discoveries. 


Bee-hives 
Bee-hives 
Bee-hives 


Smee ee cee en eeecaveese cerns 


ee. sf 


Pee e ewe ece sere eetcorenes 


PECS HEV GA erainiciciaisiatnleinia'abia'wieln s'ie.slelcie'e 
Bee-Dives ssscececsvesssccvececceees 
UME WOPkEN vans cece secs sees cete 
Butter, Machine for printing ..... tees 


Butter-worker 2... cesses s 
PES a aie dials wile piainin ne 
Butter-worker ......cseee 
BOC BiVeS wake «sine vanwe sa bhslewed 
Bee-hives ...... 
Beever ce vactesceeacys 
Butter-worker .... 


Bee-hives .... 


aa were ee wenee 


Bee-RrVeSiascvas scsccces cs Riyeteia he's 
BSGOaNI VES temas vawsca.cioeecce 
Bee-hives 


Be Ree teers eee eeeseaeesene 


Bee-NIVES cesccacevesrcovcerscesee 
Bee-hives ...... miatatatniaiaie'e c\siaieietefe late 
Bee-hives .....0. Miemelals/viotvente 
Bee-hives ......... aislstesteisieialcioreleleiets 
BCG-BIVed! siclas ccs csseccsece noodan 


Bales, Cotton, Mode ofsecuring metal 
hoops on, 
Bales, Cotton, Metal ties for.... 
Bales, Cotton, Iron ties for.... 
Bales, Cotton, Iron ties for.... ....+- 
Bale-hoops, Metal, hoop-locks for...-. 
Bales, Cotton, LOCKS for....e.ee eevee 
Bales, Cotton, Iron ties for.......s0+5 


Bale-ties, Cotion........ SiS vacevsees 
Bale-fastening, Cotton...ccccessevess 
Bales, Cotton, Fastening for.......... 
Bales, Cotton, Ironties for........+0- 
Bales, Cotton, Bands for..........0.- 
Bran-duster..... Berroco wna) oialesiefelersiere 
Cultivators ......+.0 masini 
Cultivators, Cotton..... 
Corn-shellers ...cescvccesevescsccecs 


ae eeee 


Cultivators ...ceeeee 


a eee eee eesees 


Cultivators .-...c cece cers eecnsess 

Cultivators ..... 

Cotton-stalks, Machines for pulling 
and cutting. 


CHUN cece csvccccccsrcccevevvonvese 
CHUIN vesccsenscccvecvsvcccoveccsees 


Inventors. 


Residence. 


John Meese, sro.....seeee cece 
Aaron W. Geaheart... + 
W. A. Flanders, assignor to 
selfand S. W. Boyce. 
Robert Hawkins ........:. eee 
James o, Black wiecsvasseves 
Lydia W. Stiles sscscsccuseves 
Jos. 8. Miller-and S. Lloyd 
Wiegand. 
EVV En SVC Ys tysielsie's <iore sieiele 
Kimball P. Kidder ........... 
Charles A. Boynton .......... 
Nathan Brash er. sri iescacale selec 
Matthias W. Gonnigle........ 
William Hyde ...... 
Lewis S. Ingraham ........+. 
DanteWWATNGE.scjs pices sie vices sis sie 
Samuel Maitland............. 
ESP BACOD se osel won essisie GANAS 
C. Williams, assignor to self 
and J. F. Deffenbacher. 


John Jacobs ....... widraneae see 
Samuel R. Bryant.........00 
Hiram M. Shaffer....... Ri ethiets 
J. W. Palmer and J. K. Leedy. 
tra, Pratt.: «6. eeRieat shee ond 


John McMurtry, assignor to 
Farmer Dewees. 
James Aiken ... 
Walter Stewart.......sseeees 
Wm. 8. Loughborough,...... 
Charles H. Dubs . ..0006 sooves 
Ayres P. Merrill, jr...s.sceres 
Charles C. Bier.... cc... eees 
Lis NV sh Els Dy ECC a occsceses 
Thomas McIntire ...... 
James W. Evans ....--. 
P. Davey.... 
Robert W. Fenwick ......+.. 
J. W. Houghtelin ....e.ess0e. 
Henry R. Kinney .... 
Tho. Newcomb and G.W. Byre 
Seth Fletcher and Jn. P. Pike, 
Francis DavisS.....scesecesees 
F. & P. A. Misner .... 
J. KK. Staman ..ccccceseseeoes 
Smith Beers ...cesevecsoeeees 


sees 
eens 


ther eeee eo eesene 


se oeeeee 


ep ceneee 


Josiah P. Fitch .ecsesveseeses 
D.C, Brown .essessccesescess 


PROXG Ecce. 


Milton, Ohio..... 2... 
Geallsville, Ohio. ...... 
Cleveland, Ohio ....... 


Bealsville, Pa......0... 
Bloomfield, Ky......... 
Brooklyn, Ohio........ 
Philadelphia, Pa. ...... 


Lockport, N. Y........ 
Burlington, Vt......... 
ATV ACEP OIG, Vitcisasisccics 
Green’s Fork, hrd...... 
Allegheny i Pals ciessicjeios' 
Emery, Obiv.. 6.0.40. 
Grafton, Ohio.......... 
Zanesville, Ohio....... 
Fort Wayne, Ind....... 
Albion, N. Y..... beeen 
Weston, Mo,......0++- 


Columbus, Ohio ....... 
Waterford, Pa. ........ 
Bucyrus, Ohio......... 
Port Republic, etc., Va. 
Morton, Til....... 
Lexington, Ky....... 


eee eee 


ee 


Natchez, Miss ......... 
Natchez, Miss......... 


[ Rochester, N. Y. ....- 


Natchez, MisS. ......+. 
Natchez, Miss...... 

New Orleans, La,...... 
Blakely, Ga...... 
Franklin Furnace, Ohio. 
New York, N. Y....... 
Portsmouth, Ohio...... 
Washington, D.C. .... 
Du Quoin, Il].... e000. 
Portsmouth, Ohio...... 
Smitb’s Fork, Tenn.... 
Bloomfield, Me. ....... 
Lima, Ohi0.... sees 


Mifflin, Ohio...,...+5-- 
Naugatuck, Conn «s+» 


New Vork, N. Y.ecoees 
New York, N. Y.eoeess 


Date of patent. 
January 31 
February 14 
March € 
Apnil 24 
May 15 
May 15 
May 22 
June 12 
June 26 
July 17 
July 31 
July 31 
August 7 
August 7 
August 21 
August 28 
August 28 
August 28 
September 25 
October 2 
October P} 
October 9 
December 18 
April 10 
May a) | 
May 1 
May 8 
May 8 
May 22 
June 26 
Jaly 3 
July 17 
August 21 
September 25 
September 25 
June 26 
January 3 
January 3 
January 3 
January 3 
January 3 
January 10 
January 17 
January 1? 
January 24 
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Agricultural inventions or discoveries jor 1860—Continued. 


Inventions or discoveries. 


Inventors, 


CHUM. F5.s.<cias one neue ov sinuvanssieses 
Corn-shellers .eeeeeeeeeee eisialevenin\sie'eis 
Churn... 
Cultivators ..cccscccccecccssesccvers 
Cultivator-teeth ...+.eseseers 


eee eee ee wee eeeeeeeeeee 


CHUM oo cevsicecccevsocevee 
Cultivators ... 
Cultivators ..-...+. 
CUILIVALOrS Siwciny ccccccceseceecesees 


eee twee eee weeee 


Churn sein ate wai 
Churn ..... 
Churn ....... 
Churn-dasher 
Caltivatorg'y weccceveees Fens 
Cotton-plants, Machine for cutting up. 


Cotton-pickers, Hand ........+6. 


seen eeseee 


sb cececeeneoseee 


ee 


veneer 


Cane-COVEFECYS ...eccccccececs S9Sdug0 
QUILIVATOTS . cece cece edlenceceereseess 
K Cultivators ../......6. ataisteisle Sisieiewrertte 


OuUltIVALOrs ope ccvevcneiecsecevecves 
Cultivators .... 


Cultivators ..... we veces cevccereveuce 
Cultivators ...... Avstaloieiuieyacetesteetelei=(s\eie 


Cultivators ..ccceccccseeces 
GiiteT Inte eiaistelais's eiaiereipiersre 
COMO iG Se cpecad 


Churn inneajes 


CHUM se sees 
Churn..... 
Cultivators .. 
Cultivators 
Cultivators, Cotton ....... 
Cultivators .......0. 
Corn-huskers... 


eee eeeeeee 


en i) 


Cultivators, Cotton .........- 
Cultivators 


WORNESMEMETS igs vice oaciccemueec testes 
Cultivators, Hand.......cse0eee 

Cultivatorteeths......0scsecceses a8 
Cultivators ... 
CHUM Seep aes 


Tete meee eee ncen we tene 
eee eee eee ew cn ees 


COrn-HUSKEES cece se lsiccine’s oe 


edeeee 


NUE sates iene eetateletstaltieta sy siaiecels. #10010" 


Churn.. 


OOO ee ee ries 


Cultivators, Corn and Cotion........ 
Cultivators 


Se eee er eecoe serene cerene 


CUllIVatOrs is dele veld eset ticeeecae meen. 


Lester Day .e-seececoesreonee 
L. W. Ryckman .... 
Abner Willson...e.eseceseers 
Abner Carey.....csecee 
George C. AiK@N.....s.seeeee 
Edwin Ward .... 
Thomas Murphey....e.cesers 
J. O. Harris and W. F. Slewder 
Joseph Vowles .....-++0- Shale 
Edwin B. Clement.....2..... 
A. Wy Cunningham.........- 
David Newbrough.........+-. 
Aaron C, Vaughan...ececcees 
WW... WY. Greenish ccies seuss cware 
5. T. Currier 
Willian B. Cargill ....... 
John, Allison,....... «) “og tele’ 


ne eeeeee 
waeeee 


bene e ee eweeee 


Robert Craig, assignor to self 
and J. D. Ludlow. 

NODS PAXSON <0 seis viesienets 

Jimpsy B. Netherland........ 

B 2s, WUE an weinnis Reece 

Thaddeus &. Scoville 

Edward Julier .i....0cees sees 


John Guyer case ey ecieolccate shia 

FRSONW:. Hardievic ove ceases oe 

Daniel H. Wriswell, assignor 
to Charles W. Adams and 
Debby Pinner. 

William Morgan ...secesesees 

Pearson Embrie.......scseees 

James Sangster .... 


Samuel Hoake. cccccieec cs esas 
George Smith........ viene cise 
Cullen Casey s,s ec ec see SNe 
Cyrus M. and David E. Hall... 
Samuel Johnston. ....sesseees 
Mark Snow..... 6 wines Wedieacae 
William Bushnell.......ee00+ 
W. DUDOISCY. ci weeennce ode 


Daniel Deshon, 2d ........... 
Nathaniel Drake.,.....05 oe. 
POG: OLINGER warmwienaaesielsis es 
Heman B. Hammon.......... 
John G, Christopher.......... 
Edward Lyneh, assignor to 
self and J. J. MeOool. 
Nil Spears. casueetn cect 
Jehu Mitchell,... sien iaen 
Stephen P. Dunham and A. 
Hippie. 
G. T. Bennet .. 
Trulus R..Smith .o..ccesceesse 
Joseph F, Bylar..esssccsecsss 


weeeee 


Rte e eee toners 


Residence. 


Buffalo, N. Yess oveeee 
Pontiac, Mich....+.+.+- 
ContenN: Vatwssecree 
Rome, Ga.......< 
Nashua, N. H..---.a0-- 
New. York, N.. Y......- 
Cincinnati, Ohio. <..... 
Ottawa, Ill....0e.ee cess 
New Hudson, Mich .... 
Barmet, Vt. 2.5 <0s <sam 
West Middleton, Pa.... 
Clarksburg, Ind........ 
Johnstown, Pa.....seee 
Chelsea, Tl 2.0.00 cennnc 
Bath, Wie (ee esas ean 
Waterbury, Conn..... ‘ 
St. Martinsville, La.... 
State Line City, Ind.... 


meee 


Middletown, Ind....... 
Louisville, Ga.......... 
Mount Olive, N. ©..... 
New York, N. Y....... 
Beverly, Ohio......5.. 

Westport, Conn ....... 
New York, N.-Y....... 
Buffalo, NY. seseavee 


Middlebrook, Va....... 
West Chester, Pa ..... . 
Buffalo, N. Y........0. 
Frederick, Md..... ses. 
Baltimore, Ohio........ 
Goldsboro’, N. ©....... 


Uniontown, Hl......... 
West Shelby, N. Y..... 
Auburn, Miss.........- 
Paston's Pa. cticnecn cone 
Decatur, ll..... 
Sonierset, Pac ences sie 
INeYWTOD, Ne ince agen 
Conestoga Centre, Pa... 
Bristol ville, Ohio ...... 
ByYOU) Ul amcrieieisivicie’sle 
Buffalo, WN. Vissceseuest 


New York, N. Y....... 
Aleppo Township, Pa.. 
Fallbourn, Ohio........ 


Mount Olive, N. C..... 
Elgin, Ulsase as caenees 
Scott, Ohio. ..sccsevece 


Date of patent. 
January 31 
February 7 
February. 14 
February 14> 
February 14 
February 14 
February 14 
February 14 
February 14 
Febrnary 21 
February 28 
March 6 
Mareh 6 
March 6 
Mareh 6 
March 6 
Mareh 6 
March 6 
March 6 
March 6 
March -wiG, 
March 6 
March 13 
March 13 
March 13 
March 13 
March.’ 20 
March 20 
March 20 
March 27 
March 27 
March 27 
Mareh Q27 
March 27 
March 27 
March 27 
April 3 
April 3 
April 3 
April 3 
April 10 
April 10 
April 10 
April 10 
April V7 
April 17 
April |. 24 
April 24 
April 24 
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Inventions or discoveries. 


Inventors. 


Residence. 


Corn-shock binders ........cececeees 
Caliivator-teeth: ...< sen ciaieares cia's.cee 
MENTE actarals shiclstels.« sieraieis'en e-camienis 


se eeee a te eeee 


Cultivator-teeth..... 
CRIAGAGKS ccairaae wees ccsice sts 


Cattle, breachy, Apparatus for..,.... 
Corn-shellers .......... 


Ce ey 


Cultivators, Hand........... smisislsvsisis 
GNIVALOFS as visa c'secs ic o,\000s vie seies 


CHUM eewcaseescs Sane pera an ass Chae 


BUT te nS AAG Aaa cle niuww s\n tiie mycin als 
Cadltivators 00... Si 2. wvcces cence 
Cultivators, Cotton ......ceseeseceee 


@BUIN 6 cnc wic cnc cccceccccccvecs 


sees 


Churn. wens acss Cae pa emacn depo 
Cultivator-teeth.......... sawaoatast 
CANUTIs saws ae o<5's 2 Rio lwoiseclises sewer 
Capa SDONGYS sin iis ze vices serene nsi-niee 
CRUE ee occ cs asco. vecveeseseneey 

Com-huskers . 10.0 ccecwnec-- swecvese 
GIELVAOKS "som: k- s\s\ee.p'0,c10.e10 e'enie aloe 

Cultivators ....... Mieke ares 

OUNIVEIOLS s ose sche rn csr. 0s = set 
Cultivators ..........00. Ma ramate tse e 
CONIVEtOVS a nc acie © seen ie eise sis nn sin076 
Cotton-scrapers........ Sle wee eeisior.cisie 


IV LOEB ite ais a'a.clee, wee evo pecicie esas el 
Cultivator-teeth.....sesvseeee 


’ Cultivators .... 


ee 


‘Cotton-pickers. Bade Beasts oa \uinlerelsigs 
CHUN 2 oveccccces es covcsece vovees 
Cultivators, Cotton....... devervenovse 
CBUEN ccc e case cc ccescs coccee seers 


. 
wane werees corres 


Cultivators .......+. 
Cultivators, Cotton....2. cssssseceee 


CUIPVALOLD icciccce essed cceceavasesc 


Cultivators ....- 
Cultivators, Cotton..... 
Corn-shellers - .cccccccescecccvevcess 
Cultivators, COttON..ccesssesesccenes 
Cultivators 
Cultivators, COtton....cccecsssvscnes 


Pete were meres rersene 
sees sa ceeene 


er as 


CHUM. scececcersesesseccoees sevens 
Cultivators, Cotton. .cesscessssoceres 


Calvin Stowe. is .cecce scares 
George ©. Aiken .........000. 
W.. B. Gordenier... 00.5000. 
Reuben J. Holmes ........... 
George H. Van Vleck ........ 
Deval Bo ROLETSs <icissiecieteeins 
John Neff, jr..... Sorta waieeie 
John P.Ledy and Wm. Boyers. 
J. G. Putnam, assignor to self 
and J. Schiefflein, jr. 


David C. Jordon ...cseseceees| 


R. P. Van Horne. sosceeresee 
J. W. Evans .coseseeves 
D. M. Woodin 
PAS SIMEAM rociow c's si clns cappeies 
Nathan D. Ross..... 
Wines arwell ss. 00 cece siveces 
Weeki MOUMSON seleces. vectors 
Otis W. Stanford. <2... s0ce0s 
HPAVTS ADDO Ge sicloicle cieisctc.eiss 
Charles. Sayre ss... esss eves 
Samuel A. Kerr....... 
(hens Sie i tits Are ae pase ea 6 hates 
Clark Wright and Wm. Phelps. 
David M. Mefford.........06+ 
Thos. and Robert Kinghorn... 
John M. Williams...........: 
O. F. Fitch 
Joshua F. Cameron ......6.6- 
R. M. Brooks ...... 0.00. 
James Ms Cobh .. coves csccns 
James Charjton...... 
Josiah Turner and Thomas P. 

Smith, assignors to selves 

and Edmund Burke. 
Council Clark ,..'0.scsetedese 
John Griffin.......s.0.- 
N. B. Cooper 2... cceseeeeeees 
Richard J. Gatling .... 


sc ceee 


steer 


ee ee eens 


eeeeee 


Levi Bissell ....... cocvcecees 
Harrison Ogborn esses seeese 


J. Hinman and D. 8. French, 
assignors to themselves and 
N. King. 

Allan Agnew and Wm. Mor- 
risson. 

J. B. Livezey.....« 

M. Rigell and W. D. Ivey.... 

T.J. Newland. -..ccecesseoes 

Thomas H. Dodge ...+..ee00s 

Ephraim Briggs.... 

Jacob A. Hartsfield......eeees 


se cee rene 


ee orreeee 


John Paff....cccscsccssvceves| 


G. W.N, Yost. ocseccsscveees 


Braceville, Ohio....... 
Nashua, N. H 
Cowdersport, Pa....... 
Worcester, Mass....... 
Buffalo; N. Yiu. esis coe 
Pittsburg, Pai. ..cs% 0.08 
Pultney; N.Y ...0. 00: 
Mount Carroll, Il...... 
UO Maly ck: De iarsiaislecereisteleteree 


Centre Port, N. Y...... 
Gratiot, ORIO’s 66. sive 
Forsyth, Ganraneeen 
Brandon, Wis. ........ 
HUGS sngGnosoconuc 
Braintrim, Pa.......... 
Walker county, Ga..... 
Wetumpka, Ala........ 
Cincinnati, Ohio....... 
North Huron, N. Y..... 
WiicasiNee\iescsealcanr es 
Arbor Hill, Va......3<. 
Hummelstown, Pa..... 
Sycamore, Ill.......... 
Jeffersonville, Ind...... 
Morgan, Ohio...... 6... 
Greenville, Ga.....e00. 
Morristown, Ind....... 
Livingston county, Mo.. 
Greenville, Ga.....oess 
Jackson, Tenn. ../0.'.0% 
Allegheny, Pa.... 
Sunapee, Conn... eee 


Andersonville, Ga...... 
Louisville, Ky.......-- 
Gratis, ODIO . 1... eeeeee 
Indianapolis, Ind....... 
North Bergen, N. Y.... 
Greenfork, Ind......... 
Watertown, &c., Mass.. 


Chester county, &c., Pa. 


Clarksboro?, N. J......- 
Dawson, &c., Ga....-. 
Wolcott, Vt ..cseseesee 
Washington, D. C...... 
Medina, Ohi0.+ 4+ 
Kinston, N. C..... 
Eden, N. Yessssscevees 
Yellow Springs, Ohio .. 


eoae 


Date of patent. 
April 24 
April 24 
May 8 
May 8 
May 8 
May 8 
May 8 
May 15 
May 22 
Muay 22 
May 29 
May 29 
May 29 
June 5 
June 5 
June 5 
June 5 
June 2 
June 19 
June 19 
June 19 
June 19 
June 19 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
July 3 
July 3 
July 3 
July 3 
July 10 
July 10 
July 10 
July 10 
July 10 
July 17 
July 17 
July 17 
July 17 
July 17 
July 17 
July 17 


a 
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[en eee ee aes, oa SS 


Inventions or discoveries. 


Corn-stalks, Machine for shocking ... 
CoOtton-piCKers.serecceserencerseeees 


CHUINS , cocsccccccccecesvercesvscses 


OUD oo 500 cecececccecercocescseces 
“Oribbing,?? Device to prevent horses 
from. 
Cultivators... .ccsee cess cceesevecees 
Cultivators 
Cultivators 
Cultivators, COON. ..sscseeeereeeeee, 
Cultivators, COtton....ssccceeeseseee 


a meee ee tee eeeeeeeeeeesece 


Peers weet es eeeseeseseee 


CHUIN 6... cd eceenecsenes 
Cutting-bDoOXes..seeeeee 


ee ry 


CEMIVALOLS cisicesen deasen cackemsiosees 
CRUYNwitiriadiows 
Cultivators 
Cultivators 


seen eeeeee 


see eee weer es worees essen 


Cultivators .c.ccccvscsccccscresecens 


CUR vAtorse ies: csiesieie 
Corn-stalk cutters.....seeeee 


Corn-shellere isi). ccseerseceecs 
Cultivators ... 
Cultivators 


ee rrr 


Cultivators .......6. 
Cultivators ..... 
CAPM CRTIGR ie aie csiscciaiere sign demeelets 
CAN€-COVEFETS veesvererececreeceeees 


emcee wee eee esse eeee 


Cultivators .... 
Cultivators .. .. 
Cultivators .... 


PRO eee meme ee nnenee 


oe ee 


Pain-shellers.43 ssc hveeey deve awedee 
POUETIVA CONS iis kieivraeie,oveacetelad ebiaieniegvers 
Cultivators, Cotton...cceceseceececes 
Cultivators .......... 
Cotton-serapers ...... 
Cultivators ...... 
CHEESE VARS Kec eiecciesiccvccrbdicnvictecs 
GVA yaa) s o/s 0 s:n.ce'eaevisivsic ce cece 
CRTUV AtORS iin cate os deare asverebcdiens 
Corn shellers and cleaners........0.. 


see ew ence encens 


Poe meee eee eneeneene 


Cultivators, Cotton. .cccccsovsccenss 

Cows, stabling...0cecesdssencsise ccs 
CUM iVatonseaierisictesinis'sleyeinistt secesin vlais se 
Cultivators sii cieé.ce case walusirpsvisices 


CHIN: 5 Waleerailene a eceiesaccasteltremeueats 


CORT sic SNS ac ora teeeea clucal auraisiae er nreipta 


Inventors. 


S. B. Lawrence.... 

Lewis Jennings, assignor to 
self and R. Dickinson. 

D. Sherman and R. Fenwick, 
assignors to D. Sherman and 
B. Mills. 

John Park ..ccseecesecceseves 

W. Ll. Bishop and A. H. Low. 


aeeeeee oe 


Ezra EMMert....sccceversece 
Z. W.and E. D. Lee... 
W. C. Lostutter and 8. Wolcott 
Jesse Speer........0- 
James L. Middlebrooks ... 
John M. Buell.ccccpewes 
CuSewerkrop...cicveccae save 
Schuyler Goldsmith.......+6+ 
8. Hutchings and J. D, Leach. 
Lyman E. Hawkins......... 


steer 


see e wees 


Jackson Shannon...eceeeeees 
Ferdinand Wolf ....... seese. 
Mark Rigell....... esececccens 
W.A. Taylor and W. W. Graves 
J. Re Marshallyss asians astve es ee 
Geo. Danforth. ....0. see ere e 
Lewis Leber ....seeeseeees 
T..W.. MeDill. ccwvaiweivetw ieee « 
Thomas Black ealete gave 
Ephraim Wells ....c2eecesves 
George Hulls... csicaniernereset 


KR. H. Angamar, assignor to 
self and Tobias Marcus. 
George W. Brown .......e008 
Enoch SoH sisadewnes. ctancw 
G. W.N. Yost, assignor to self 
and John F. Watson. 
Michael Houseman. ...... eee 
G. R. Gilbert and 8S. R. Weston 
W. W. Golsan.... 
GOWN. Yost: .sacie 
James C. Teague .recececcees 
W. HH. and L. Seymour ...... 
William Ralpb.....-.sceecees 
TOD EM WO0dsi bases cians ea 
T. BuO. Brinly gestion cerns 
J.C. Richards, assignor to self, 
J. Hubler, and R. M. Mc- 
Grath. 
J. C. Sellers’... 
Patrick BUTke),5.cvecrpis eeenic 
Gyms: Debolt Weviaelensteaie cies 
N.C, (Carte negcaccacwaecuoets 
William W. Reid....cccecees 
John W. Helberg .....cceeees 


eee eee ccee 


sees 


Fee ew eeoeneees 


Residence. 


Hookstown, Pa.--..«««+ 


Brooklyn, N. Y...+«006 


Union Town, Md....... 


Joliat, Ill...... 
Warren, Mass ......... 


Franklin Grove, IIl..... 


Blakely, Ga....esceeees 
Rising Sun, Ind........ 
Hazlehurst, Miss....... 
Salem, Ga......... Sea 
Zanesville, Ohio. ...0 
Louisville, Ky......s. 
Wataga,. Tl. ..ssien ves 
Penobscot, Me..... erie 
Sangamon, Ill......... 
Dakota, Wis....... aaa 
Brooklyn, N. Y........ 
Dawson, Ga..... 

Fort Adams, Miss...... 
Marine, Tis255i.0<s0nse 
Friendsville, O1........ 
Springfield, Ohio. ...... 
Oquawka, Ill.......... 
Prineeville, Il: 2... Sees 
Auburn, Miss ....... one 
Port Crane, N. Y...... . 
New Orleans, La...... 
Galesburis.sss<< cores 
Zanesville, Ohio. ...... 


Yeliow Springs, Ohio .. 


Huntington, Ind........ 
Starkville, &c., Ga..... 
Autaugaville, Ala..... 
Yellow Springs, Chio.. 
Centre Hill, Miss ...... 
Weymouth, Ohio... 
Holland Patent, N. Y... 
Houma, La...... 
Movisvilles Ky, .tceeuc 
Lafayette, Ind......... 


sees 


Woodville, Miss....... 
Helena, NWS ce)sce ec 
Ottaway Teco awcssen 
Union City, Ind........ 


Rochester, N. Y.....0. 
Pittsburg, Pa. ceeece wees 


Date of patent. 
July 24 
July 31. 
Saly 31. 
July 31 
July 3l 
July 31 
July 31 
July 31 
July 31 
July 3l 
August 7 
August 7 
August 14 
August 14 
August 14 
August. 14 
August 14 
August 14 
August 14 
August Q1 
August Zt 
August 21 
August 21 
August 28 
August 23 
August 28 
August 23 
August 23 
August 28 
August 28 
September 4. 
September 4 
September 4 
September 4 
September 4 
September 11 
September 25. 
September 25 
September 25 
September 25 
September 25 
October 9 
October “) 
October 9 
Qetober 16 
October 18 
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Inventions or discoveries. 


Corn-sbellers 4 occiaccas cece scccecenes 
Cultivators .....ccccensvvececscn sees 


Churn-dasher.....ecceceeesesccceces 
Churn-dashers, Fastening blades of.. 

Cultivators...... 
Cotton-seed, Machine for cleaning ... 
Cotton and com-stalk cutters ........ 
Cheese, Manufacture Of . .....+e+es5- 
Churns 
Cuitivators, COttON .....-eeeeeeeeee © 


weet eee eee e es eereee 


Cultivators ...cvecceccccreccceescces 
Cultivators 
Cultivators ... 
Cotton-scrapers .... «+ 


ee ee 


Cultivators 
Cultivators 2.2000, cccces con veseeses 
Cultivators .......eeeees Sooearesssas 


seme eee ween eesees B6eKe= 


Cotton-scrapers...... ers vies iesieisin esa 
Carts, Water cess ccceccescccssescsecs 
Cultivators 
CoOtlOn-SCIAPers . sseee cesses seer vecs 


a eee eee meee eee ew ence wees 


Cultivators .....ce cece cecvcces 
Cultivators 
Cultivators .... 


Pere ee eee eee ey 


Cuitivators, Cotton .......cccceecees 
Com, Husking and shelling...... aon 


Cultivators ...0ccececcpcccces sveses 
Cultivators, Cotton......... en Sacer 
Cultivator, Seeding ........+- COTE 
CUWHIVALOIS eins oc'ee0is 
Cultivators .......... 
CHUM eee ccceec cee 
CRUE oo ccwiccc cocci ccc cccscccccssers 
Cultivators 


ee rs 


Seen eee ease sree sesens 


Cultivators .sccrccccccccccscvccecces 
Cotton-cleaner....ssecccccscee 
Cotton-cleaners....cceseeee 
Cotton-cleanets. 
Com-husks, Machine for stemming .. 
Cotton-cleaners.. 
Cotton-cleaners. es ccccceccceds aces 
Cotton-cleaning machines........... 
Cotton-cleaners. 6. cccescccvccs veces 


eoceee 
ee ao 


ee ee ee 


See meee ee eer oesene 


Cane-juice, Apparatus for applying 
sulphurous acid gas in purification 
of 

Crushing-apparatus, Sugar.......+.+- 

Crushing sugar-cane, Machine for.... 

Crushers, Corn and Cob...+++sseeeee 


31 


Inventors. 


George W. Hathaway....... c 
William May, assignor to self 
and Jerome de Bruin. 
John J. Watson......eseeeees 
Salem Pam i.ccicse sales 
fl. H. Robertson and C. G. Carr 
AS dig MELONI sade cninreaveaaielels 
George S. Rondebush..... sess 
William McAlister. ........6 
H. A. Nevers and C. Ross.... 
Henry G. Street. ania ojniniele 
SLC MEDS) waistetals areve/clatare,sielule'e 
J. Neidisch and E.R. Girdint, 
Nelson Messenger..... wesisiee 
J. W. Collins and R. Y. Wile 
kinson. 
J. H. and E. H. Anderson .... 
Guther B. Benton........00.. 
CRPAS IOLA ciais\elatn sinlv'e/as\eie' eis sie 
C. H. Burbidge ..... ... 
Haines Austin ...... 
Hira Se Take .rniccrces steassiaie 
William L. Melhojen ........ 
M.H. Moore and A. Satterwhite 
Harrison C. Ravenscraft...... 
William J. McCoy.... 
Noah Rogers...... <.cccccces 
John Wind, assignor to self 
and T. G. Bottoms. 
H. M. Bilden ..... 
N. A. H. Goddin..... 
STRomasrvAL Galt sicisiocine oces 
Benjamin Tinkham.... 
Isaac Miers......see08 
TIPE WV DEA ice a cioisiaieisistey aia bisists 
FOND PIKE. ccs ceres sale seovee 
J. B. Geisinger and D. H.S 
Williams. 
Joseph and St. ClairGum.... 
Charles Smith , . 000000 
WSARC TIAV CEB s.c noe sinoicse oeinccine 
Bo MOA MES ob sasiviseniv cian resins 
David M. Mefford........s00- 
William H. Johnson ........- 
Joseph W. Thorn.....ssseeee 
B. Jackman..... 


eee eres 


ee eeeeee 


eeeeees 


a eee een aeeene 


J. Ryder, W. Carpenter, and 
H. R. Jolly. 
Jean COMMUNEY.corecereores 


Adolph and Felix Brown..... 
Theodore Grundman........+. 
AMOS Glover eocece -scccevese 


Residence. 


DiOga, Pass.» eiceleiesiecte 
Winchester, Ohio...... 


Buffalo, N. Y...-..eeee 
New Washington, Ind.. 
Kingston, Mo......+06- 
Shelby,N. @ia.chevese 
Natchez, Miss ..... s+» 
Gerkys No Weresi sree 
Claremont, N. II....... 
Liberty, Miss.......... 
DOVC Fs Ty ainleeicjate ]ainiore 
Lancaster county, Pa... 
.| Newark, Ill...... 
Clintons Lids. ..c< scene 


Biastony Midis. cece ences 
Penni Vans Ne Vise cece 
Bloomfield, lowa...... 
Middletown, Conn.... 

East Liberty, Ohio..... 


Conquest, N. Y........ 
Centres Alajscc ners sien 
Rome, Ga........ eeeese 


Kingwood, Va........0+ 
Centreville,Ga......... 
Thomas county, Ga.... 
Thomasville, Ga....... 


Farmington, Obio...... 
WVuSOns INC cj cesisilses: 
Sterling, Ill... 
Cameron, I]......000- 
Clay Lick, Ohio........ 
Mansfield, Ohio........ 
Syracuse, N. Y.... 00. 

Montville, Ohio........ 


se teens 


Marseilles, [ll........+- 
Knoxville, Tenn....... 
Lawrences Mass, ...... 
Washington, Ark ...... 
Jeffersonville, Ind...... 
Richmond, Ark.......+ 
Courtland, Ala. ........ 
Louisville, Ky... 


Clinton, La....se..eees 
New Orleans, La....+++ 
New York, N. Y.....-. 


Freeport, ll......eees- 
Powhattan Point, Ohio. 


Date of patent. 


October 
October 


October 

October 

November 
November 
November 
November 
November 
November 
November 
November 
November 
November 


November 
November 
November 
November 
November 
November 
November 
November 
November 
November 
November 
December 


December 
December 
December 
December 
December 
December 
December 
December 


December 
September 
September 
September 
October 
October 
October 
December 
December 


December 


March 


April 
June 
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Inventions or discoveries. 


Cleaning rice, Machine for ....+..++- 

Cleaning buckwheat, &c., Machine 
for. 

Coffee, Apparatus for cleaning, drying, 
and polishing. 

Cleaning rice, Machine for .... 

Cleaning rice, Machine for «s+. e++0e+ 

Drills, Seed...... 

Drills, Seed. ....+- vee pen cecencccvoen 

Drill, Hand ..seeceeseseeeses 


Pere eee weeescseeee 


Drill, Hand. ..s0cesvceeveeceeveece— 


Digging-machine.....esscssecesseese 
Drills, Seed. ...cccee cecesccevvce cons 
Drills; Seed... oe.00 wee 
Drills, Seed. ....eeeseeeeeee 
Defecating cane-juices......e06 
Defecating cane-juice, Apparatus for . 


eee eee ee nenene 
ead eewene 


Ditching-machines .......ceeeeeeeees 
Ditching-machines ......eceeeeceeees 
Drain-tile, Mode of laying........... 
Ditching-machines ....seeeeeeeeeeees 


Ditching-machine ......cceecescecees 


Ditching-machine. ......eccseccceees 
Ditching-machine. ......-.eeeees Anes 
Ditching-ploughs, Capstans for....... 
Ditching-machine, Mole....seeeeeees 
Ditching-machine, ..... tcecvescsenes 
Dams, Mill, self-acting waste-gate for. 
Evaporating saccharine juices, Appa- 
ratus for 


Evaporating saccharine juices, Appa- 
ratus for 


Evaporating saccharine juices, Appa- 
ratus for 

Evaporation of cane-juices .........+ 

Elevators for hay, &e 


E.evators, hay ....... 


Elevating, cleaning, and bagging grain, 
Machine for 
EXUit=eathierersicctmiessiaisssis'scs se nels 
Flower-pots ....... Sieh Waals ivials sass» 
Fertilizers, Machine for sowing...... 
Fodder, Machine for cutting......... 
Bodder-cutiers..asisdceunnerneciinsicis 
F eed-cutterss. cisisisveemererateeie 


wae 


{nventors. 


James Van Valkinburgh...... 

John H. Reed, assignor to self 
and L. J. Crans. 

William Newell .esseeee-ceee 


Silas Dodson ..cccescessceees 
Simon P. Kase..... 
Jonathan Smith....cecesesees 
James Selby.... 
J. H. Parker, assignor to E. H. 
Ashcroft. 
J. H. Parker, assignor to E. H. 
Ashcroft. 
Andrew A. Garver...... 
G.S. Balland Wm. H. Nauman. 
Hivani MOONE nse) pase wietesienis 
Anton Smith. ........ aoe 
D. FB. Boyd... acess vecsecs meee 
EB. Hi. Wheeler.....:0sceseces 
Austin Woodfolk ..... cipvosten 
John W. Barcroft .... 
Henry F. Baker...esscccvees 
C. O. West, J. R. Smith and 
others, 
Isaac A. Benedict and G. W. 
Cummings. 
John Masters.... 
P. W. Adaire... 
Elias Forbis .... 
Tsaiah Hodgson........sseeee 


se eewe eens 


aeeee 


se ee cease 


eee eweeees 


Allen S. Ballard, assignor to 
self and Joseph Howe. 

Sidney Hudson ....essecceees 

John Souther....... 


eee eeeee 


D. B. Neal and H. 0. Emery, 
assignors to themselves and 
George E. House. 

Samuel H. Gilman........... 


Richard Wright ......sseseeee 

Bo Bydtowler scuveniscsccievcles 

Wm. C. Durkee, assignor to 
self and A. 8S. Williams and 
Jos. H. Hopkins. 

Ira A. Stalford i vewecues ees. 


David P. Chamberlin......... 
SONNIMIVELY, cimetelersioreicvete cieteterets 
William D. Mason.......... 
PuiSs Clinger, seaemeracsieestees 
Adam R. Reese sees... ce sees 
George W. Hathaway.......- 


Residence. 


Binghamton, N. Y..... 
Penn Township, Pa... 


Philadelphia, Pa. ...... 


San Francisco, Cal..... 
Danville, Pas...cceaees 
Tiffin City, Ohio....... 
Peoria, Ll. ..cccseevsee 
Boston, Mass ........-- 


Boston, Mass ......e+e+ 


Mechanicsburg, Pa..... 
Dayton, Ohio.......... 
Brandon, Wisse. <6 
Girard, Th. <x.csnsdinest 
Mansfield, Ohio.......,. 
New Orleans, La....... 
Parish of Iberville, La.. 
Friendship, Va......... 
Centreville, Ind........ 
Martinsville, Ohio...... 


West Springfield, Pa... 


Waukegan, Ill 
Hay’s Creek, Miss 
London, Ohio.......... 
New Michigan, Living- 
ston county, Ill. 
Mt. Pleasant, Iowa 


Milford, Mich..... sienies 
Boston, Mass .....0..0¢ 


Mt. Gilead, Ohio ... 


eee 


New Orleans, La....... 


Great Britain ...5...0.. 


Crane Township, Chio.. 
Fort Edward, N. Y..... 


HUSSOX SNe Vic mesiciels nee te 


Hudson, Mich .....+... 
Dayton, Ohio......seee 
Jarrett’s Depot, Va .... 
Conestoga Centre, Pa.. 
Phillipsburg, N. J ...... 
TIOGA LA sisienele vison 


Date of patent. 


August 21 
September 4 


September 18 ‘ 


September 25 


November 20 
February 14 
March 6 
May 15 
May 15 
May 22 
September 25 
November 20 
November 27 
February 7 
May 8 
March 6 
March 13 
May 1 
May 15 
May 15 
May 22 
June 5 
July 24 
July 24 
August u4 


September 4 


January 10 
February 21 
February 21 
October 16 
April 17 
June 12 
October 23 
January 3 
January 17 
April 3 
August 14 


November 20 
December 4 
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Inventions or discoveries. 


Inventors. 


Residence. 


Fertilizers, Machine for sowing...... 

Fibrous materials, Method of re- 
ducing long staple. 

Fibrous materials, Surfacing......... 

Fertilizers...c..e ees. 


seer e eee tees 


FPrertizers oc cc cccaccsesccevese Sauce 
Fertilizers .. cess eees owen peceneles sin 
IP OnCGs, ic afaila's peice te eice's ee cleiletefeletstelars 


Fence, Machine for making picket... 


Felling trees.......cseeeee cescecees 
Fence-rails, Machine for pointing.... 
Fences, Portable. ...ccccescseee- miss 


Felling trees, Machine for,.......... 
Fences. ..eseseeeees 


ae meee e coeceres 


PORCOR Sc c000c onveeess 


Fences... 
Fences, FIO0d ..2..2sseceenes 
Fences)....s.-- 
Gins, Cottomeeessececseccvers 


Gins, Cotton... ccc. cccccccccccucsvece 


Gins, Cotton...c.0s..0 
Gins, Cotton.... cecessecees 
Gins, Cotton... .ccceccevecerecess 
Gins, Cotton...........+.- 
Gins, cotton, Feeder for.........+++- 
Gins, COtton......cssecceesceess 
Grain-binding machines......+-+-0+ 


Grain-binders .........0- welcome 
Grain-Binders ...c0cerccccavssccccce ‘ 
Grain, Machine for binding ......... 
Grain-Dinders% 60520-00000. vaieawas 
Grain-Cradles ....ccevcee ccccccccecs 


eee weeee 


Grain-S@parator ..cseceseeess 


Grain-separator.... 
Grain, Machine for threshing and 


Peete een eres nnee 


cleaning. . 
Grain-Separators ..cs.eccveccsceccees 
Grubbing-machines ...........00: shein 


See ree wee eae eeee 


Grain-elevators .... 
Grafting-machines ........ 
Grain-riddles 
Grinding apples, Machine for........ 


Grain-fans.... ceccccces 
Grain-fans......eceeeee 


Cee ewe aeae 


Grain-cleanerse.s.cs scvcecccscecers 


Grain-cleaners...ccavecssecevecsenes 


Ber DER DOCACD OOS OGOCROCS 
Stephen M. Allen......seeeee 


William Fuzzard........ 
Lewis Harper . 
Auguste Rolland..........06. 
Samuel Stephens ......eseee+ 
Sylvester Denton ..... s mewee's 
James Moore and Archibald 
Kelly. 
Pomeroy Johnson.... essseess 
Christian Yost.......... senge 
William M. Wallace..... aay 
AS eat ORECTICE) oin\arnis o.s(einie'e cisie 
Henry Burrows, assignor to 
self and E. W. Woodruff. 
Nathaniel M. Stratton........ 
J. M. Pitts. ...sccsssccsscerss 
David C. Wilkinson.......... 
O. H. Woodworth....... occu 
Barton H. Jenks and Wm. A. 
Tuttle. 
Lewis 8. Chichester, assignor 
to H. G. Evans. 
W.W. Howeil ........¢- 
Ay Els BUTCINC:. sispiesiclsieise sian 
John Goulding....... nedacane 
Horace L. Emery..... 
S. Z. Hall 
N, A. Patterson .cccccccccees 
Danie] W. AyreS...ceveeeceee 
Hermann Kaller 
WAV ISON: a ¢.n:ess evens ses 
Thomas Courses. ..cecsescese 
J1 85 HICKCY. o0.- 0 
Elijah D. Wilcox, assignor to 
self and G. D. Nourse. 
Thomas Earheart ......0.000 
Andrew J. Vandegrift........ 
Tra Hart ics 50s es vicine 


sees 


wre eeee 


tteneee see eenees 


eee e ew enees 


sees 


Cornelius Bergen ....+++00+5 
Jacob B. Ash......c00e ences 
T; Hu Green so. ccs 
James W. Crawford . ....ee0e 
Anson Rowe ...... 
Isaac T’. Carpenter. ..+...005. 
George Goervey .... 
Peter Bailey ...sececsesserees 


ae aen sees 


Abram Gaar, assignor to self, 
John M. Gaar and W. G. 
Scott. 

George W. Osborn. ..seseeren! 


Augusta, Ga......eeee- 
Niagara Falls, N. Y.... 


Charlestown, Mass..... 
Riceville, N. J.....000. 
Francé........ eee cece 
Philadelphia, Pa....... 
Penn Yan, N. Y...00x- 
Pittsburg, Pa .... 00s. 


Whitney’s Point, N. Y. 
Intercourse, Pa........ 
Cameron, Ill. ses eveses 
OSfOrd FGA ieicicias sasclele'n 
Georgetown, D. C...... 


New: York, N. Yiowe...s 
Sumter, S.C... 
Sidney, Ohio... 
Upper Marlborough, Md. 
Philadelphia, Pa....... 


we eeeeee 


New York, N. Y ...... 


Columbus, Miss........ 
Chulahoma, Miss...... 
North Wilbraham, Mass, 
Albany, N. Y.... 
Seguin, Texas .... 
Kingston, Tenn........ 
Middleport, fll........ 


ores 


Perry, Tess. cececeee 
Mates Citys Heiss. 
Prinecton, Iil..... eeeee 
Pikes Teese ce sicisewsie ‘ 


Bellingham, Mass...... 
Donelson, Tenn ....... 
St. Louis, Mo ..... 0.0. 
Clarksburg, Va... «+s. 


Farmer, Ni Yeiccs cesses 
Elkton, Md...... aelelsie! 
fond du Lac, Wis..... 
Rockport, Ind ......005 
Atalissa, lowa.......++ 
Martin’s Ferry, Ohio... 
Philadelphia, Pa....... 
FaJls Township, Bucks 
county, Pa. 


Richmond, Ind esses 


Centreville, Mich...... 


Date of patent. 


December 11 


April 17 
June 19 
January 31 


February 27 
May 29 
February 21 


April 17 
May 15 
July 3 
July 3 
July 3 


September 11 


October 23 
October 30 
November 6 
November 27 
January 3 
January 10 
February 28 
August 28 
August 28 
September 4 
September 11 


October 23 
May 22 
June 5 
June 26 
July 10 
July 17 
July 24 
July 24 
July 24 
July 31 
July 31 
August = 21 


September 4 
November. 13 
December 4 


January 24 
January 10 
March 13 
March 13 
Mareh 13 


o/ 
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Ee Ln a. 


Inventions or discoveries. 
eee, Se 


Grain-cleaners.seeseeeescecesecscres 
Grain-CleanerSoeesceseeeceseserences 
Grain-clcanersS..ceeceseeeree- 
Grain when fed to the mill and cooi- 
ing the millstones, Machine for 
Grain-scouring and separating ma- 
chine. 
Grain-cleaning Machines ...+4 eseeee 
Grain, Machine for cleaning ...-+++-- 


Grain-cleaning machines .....+++++++ 


Grain, Machine for cleaning..... «+++ 
Hop-frames 200 cevseseeeecresereees 


HArrowS occ ccssccccccesccescccce 608 
Hay or Straw-cuttcrs.....-- Fer Shoes 
Harvesters...csecesseseee Pisiateieferheuaise 
Harvesters...csecessceccceccess fine 


Harvesters... ccesvcesesceroccs 
Harvesters .... secccccesevescsssceces 
Harrows. . 
THiarvesters....-++. 


eoeeee 


Harvesters......+ secs ee veers 
Harvesters, Corm.....2+6 eccvce 
Harvesters, Corn and Cane........-- 
BLOGS ieisleisiain'e sive 
Harrows..... 
Harvesters... cea cecs vce vcecetecce 


Pee e meee were sete rere 


A eee dw eereeeereeeeerres 


Harvesters, Guard-fingers for ........ 
Harvesters... sccccssecessecsces nies 
Harrows, Seeding. ...cceeecseeeeeees 


Harvesters...ccccessveccess 
Hlarvesters..... 
Harvesters.......0 scceccee aeista elma s! 
Harvesters, Cutting-apparatus for .... 


Harvesters, Corn.........0.- sesceeee 
Hoes, Garden, ...... sesislesiee SAG sHOGS 
Harvesters....... 
Harvesters..... aievalels 


Harvesting-machines.........eeeee0 
Tarrows, Seeding............ siviuisleie 
Harvesting-machine.........cesceces 


Pee eecene 


Harvesters, Rakes for...... 


Harvestersanneeiiiisssevectecccnasves 


Harvestetsmacetetesisiesisis\e(s vce.0ei cers 
Harvesters, Making guard-fingers for 


Harvesters, Automatic ra‘sing-appa- 
ratus for 

Harvesterssascuvcslsneivcisalsinecisint’s see 

Harvesters. ss eciessecruereemactesies 


Harrows, Seeding. ....sesseesseseeee 


Inventors. 


Residence. 


A. T. Waldo ...ccceeseveceee 

Philip C. Fritz ...... cccscunce 

William B. Webster.... 

William H. Akens and D. Bab- 
cock. 

Matthew Bartholomew....... 


John P, Tunison......se+eee- 
John Outram .... 
Wau. Crotzer, assignor to self 


nee een eewene 


and Samuel Beamer. 
Ah. AGU Che pleioinisesnisicls niece's 
Levi A. Beardsley. .......... 
John Russel. ...- 
Sylvanus S. Clark. .......... 


THE COVILNC .v scsay n0ceosscces 
Peter Flickinger. .........e.. 
Samuel and John H. Buser... 
EL BPOCK. ssieiescecn besenncnes 
N. A. Patterson........ 
Charles B. Withington.. 
William A. Vertrees. ........ 
H. Gortner and J. McCann... 
D. P. Flinn and R. 8. Hayes.. 
Huntington Porter ........... 
Silas C. Schofield....... ASSN 
E. Ball and M. L. Ballard, 
assignors to E. Bail. 
Robert, BeaWE ss csicecss cinme seni 
David Van Kleeck..... Sia'sieiat 
Henry Hervett, assignor to W. 
A. Sanford. 
POMS! QIANG. we save a's 5.0 tic vans 
Geo. E. Chenoweth.......... 
HdlwinJOmessccvic scien issicns +o 
Geo. Fetter, assignor to self 
and Jones & Comley. 
Adam Humberger......eecees 
John RE AIBCrtisON. cece cece. 
Thewis Ca REeke viviasccis'esysiiets 


JACOb A PASSONG sence cmsices a 
Beater His VVatbsie sieisrelenis eile: 
Wallan BARC V ee cisie. cise ves 
Martin Hallenbeck........... 
Worden P. Penn.... 
Avand Ne Sane. sangrsemisecss 
SX. BIOQCe co weone 
George W. Slough, assignor 
to E. Ball. 
Wm. HH. Walsoneen coaseccens 


A. Stohler and Sam’! A. Sisson. 
William A. Kirby.. .......... 
Marshall S. Root, .....ees00s 


Dryden, Ns Yee siscss0 2 
Barrytown, N. Y.....- 

Foxville, Va.cse.scecss 
Bryden, Now c.cceccecs 
Enterprise, Lancaster 

county, Pa. 

Ovid, Nah cosccmacie nat 
Elmira, N. Y .... 
Spruce Creek, Pa...... 


Harrisonburg, Va 
South Edmeston, N. Y. 
Grampian Hills, Pa..... 
Manchester, N. T...... 
Buffalo, NN. ¥i22sc.c<16 
Hanover, Par cess sore 
Wriarren, i cecwoseacie 
Man JOS6, Cals... cecace 
Kingston, Tenn........ 
Rock, Wis....... weeeee 
Winchester, Mo........ 
Nashporte, Ohio, ...... 
Leroy, N. See 
Cummington, Mass .... 


Freeport, Til. ). sen «sas 
Canton, Ohio .......... 
Johnsville, Pa. ........ 
Coshocton, N. Y....... 
San Francisco, Cal,.... 


Waddam’s Grove, Ill... 
Baltimore, Md...... Aah 
Chester Cross Roails, O. 
Philadelphia, Pa. ...... 


Somerset, Ohio......., 
East Deer Township, Pa. 
Phillipsburg, N. Y. .... 
Norristown, Pa.. ...... 
Dubdliny Nd tcserecietas ne 
Schooleraft, Mich...... 
Albany, N. Y..... 
Belleville, Mle scons 
New port, NW ainsersicists 
Marshall, Mo...... 000. 
Canton, Ohio..... 


Denton, Md’ sce0..0s5.! 


Bristol sa cwcwes se eie cise 
BUialog Ne Vocecc even 


Medina, Ohio..........! 


Date of patent. 
March 13 
May 1 
May 1 
Jurie 12 
July 24 


September 18 


October 


30 


November 20 


December 18 


January 
January 
January 
January 
February 
February 
February 
February 
February 
February 
March 
Mareh 
Mareh 
March 
March 


March 
March 
March 


March 
March 
March 
April 


April 
April 
April 
April 
April 
April 
April 
April 
April 
May 

May 


May 
May 


May 
May 


10 
a7 
17 
3l 
14 
14 


15 
15 
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Inventions or discoveries. 


Harvesting machines . .........0.... 
HVADVeSterSavecainiciweie) (ciel eweealetvs weet 
Harvesters........ sa cceeeccecesceces 
4 Harvesting-machines,.......sseeeees 
Harvesters, Raking and binding-appa- 
ratus for 
TLarVeRLERS re cisieia x osiacceise semis a efeestelers 
Harvesters, Automatic rakes for..... 
Hay, Loading............. 
Hay, Umtoading. . o<csc ccm viewiwenieiws'e > 
Bay sGAGin gs. cela aicta'e accleisle siwrals stare 
Harvesters, Raking-attachment for... 
BRANT OMT oi ele eletsinse is wsarelaislaieieieierele)aieteioje 


Harrows..... 


ee eer 


. 
Harvesting-machines...... ..ssceees 


Harrows..... 
Harvestersr: <<..<.0 


i 


Harvesters of corn and sugar-cane... 
Harvesting-machines.......... 
Harvesting-machines......... ataisteiorere 


Harvesters.......... aes sie 
Hay-racks for carts........s005 ew tei 
Hullers, Cotton-sced ..... Sietaie stoi tela 
Hay, Teeth for scattering 
Harvesting-machines.........+. ial 
Harvesters, Grain... 


a 


Harvesters, Automatic rakes for..... 
PI QEVOSLOL Stat tare alajnols stale = tre ssiel nies steele 
PTANVESLEIS)e) weciece'seecc.e ioe siaraphiate ee 
Harvesters. . 


EDA CLOW Si cuimtetolelciess\<calsiereiciale eres eieterola cals 
Harvesters. ..... efelwateladeiete clon ieieiotcleicte 
Hay and straw-cutters......ccsceseees 
IarronySisisis ofec smsalt pyaietaieiare tere 
Harvesters.. ..... a"eip ice waielaiesiesiesiaielale 
HarrowsSsdvicc sccce 
Harvester cutters 


Peete ee ee ress eres 


See eee meee en eeenes 


Harvesters, Raking attachment for... 
Hay elevating fork’... ic cccssesise secs 
Harvesters, Raking apparatus for..... 


ee eeee 


Harvesters, Combined rake and reel for’ 
Hay and Straw-cutters ....06 coesseee 
Harvesters. .... 


Harvesting-machines..... Sage 


Harvesters. 


See eee sneer serene 


Tharvesters . «2... teeeee ee eeepeeeeee 
Harvesting-inachines, Cutting appa- 
ratus of 


Inventors, 


Residence. 
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aca WVASERED siaiarynieicisie/sivicie ele 
Robert BrysOmecsiccsevccveves 
Joseph ‘Voodruff......... BOOS 
Benaiah Titcomb.. ...-.....- 
ASB. Smiths... cssece sie 


eevee 


Samuel and J. H. Barley. .... 


John Ollis....... weiss lesions 
Thomas J. Jolly. ........ ao 
ER WANES si ettesies taleleeie 

William Dixon...........0005 
Daniel Guptail...... Pocono oe 


Stephen A. and Curtiss C. 
Morgan. 

Daniel C. Colby, assignor to 
self and Jas. P. Upham. 

William Wilmington.......... 

Leroy C. Gillaspie. .........- 

Benj. A. Jenkins....... eeeres 

G. W. N. Yost, assignor to G. 

W.N. Yost & Co. 

Jobn M. Bowiman, assignor to 
Huntley, Bowman & Co. 
John H. Rible, assignor to Ja- 

cob W. Bope. 
Cornelius R. Brinckherhoff... 
Horace R. Hawkins...... 00. 
P. MAIN. 00 cccace cevcrscnes 
F. 0. Stoddard... csp secieisiviee 
James H. Maydole ....seeeees 
Charles Marston .c.sseceseoes 
Isaac C. Twining ......+.+ 
W. S. Stetson....s0s0e 
George Farmer...+.++0 
John H. Irwin..... 
M. D. Meriwether.......seee: 
Frederick H. Manny .....+-+- 
David H. Whittemore...,..... 
Mark W. House.....+00 
John M. Long, assignor to self, 

Peter Black and R. Alsatta. 
Stewart Neill .... essere ceeees 


se eeew ene 


Benjamin T. Roney.... s.+++ 

CO. P. Gronberg. seesesceeeeess 
L. A. Beardslcy...... 
W. A. Wood. 
Bernhard MettZ......seeseeee 
McClintock Young, jre... «s+ 
Jacob D. Felthausen .essevess 
Henry H. Foye ..see+e 
Thomas N. Foster ..s+ess ones 
Frederick H. Manny .+..+005 
Salem T. LambD.seceeeeeeeves 


see w eee eeeee ner 


ee eee 


“Osceola, Ill.... 


Rultney, Nis Nisneaicise es 
Schenectady, N. Y..... 
RAW 5 Nii dieiels'e e'aisieie « 
Baltimore, Md......... 
Clintons Pas vee seen 


Longwood, Mo .......+ 
Bloomington, Ill. .....5 
Olean, ide esieiete siecle 
Clermont, Iowa. ...... 
Chicago; Wil <ceatesisasre 
SGN Ggirag oF stotaleilctsjsieieisisis/a)a 


Auburn; N.Y. <....... 
Newport, N. H......... 


Toledo, Ohio .......... 
Denmark, Tenn. ...... 
White Water, Wis...... 
Cincinnati, Ohio....... 


Brockport, Ne Vc. ew leis 
Somerset, Ohio,...0<00% 


Batayias Ni cccmses:e «viele 
Akron, Ohio: <0 0+,0%00% 
New Orleans, La...... 
Worcester, Mass....... 
Baton, IN Y sisisissisieieiene 
Viroqua, Wis .....+40-- 
Wrightstown, Pa... 
Baltimore, Md......... 
Beardstown, Ill..e+ «+ 
Denmark, Tonn.... oe. 
Rockford, Ul. .+.. esses 
Lynehburg, Va.. 
Cleveland, Ohio . se. 
Hamilton, Ohio.....«.- 


ae tees 


Chilicothe, Ohio....... 
Philadelphia, Pa....... 
Aurora, Ills ossieis6.eisje00 + 
South Edmeston, N. Y.. 
Hoosick Falls, N. Y.... 
Burlington, Lowa. ....++ 
Frederick, Md......... 
Michigan City, Ind..... 
Ottawa, Ill...e sees ove 
Watertown, N. Y .....- 
Mmocklord', Tlic > cajsueieleieex 
New Washington, Ind.. 


Date of patent. 
May 22 
June 5 
June 5 
June 5 
June 19 
June 19 
June 26 
June 25 
June 26 
June 26 
June 26 
June “26 
June 26 
July 3 
July 10 
July 10 
July 10 
July 10 
July 10 
July 10 
July 10 
July 31 
July 24 
August U 
August 14 
August 14 
August 14 
August Ql 
August 21 
August 28 
August 28 
September 4 
September 
September 4 
September 4 
September 31 
September 11 
September 11 
September 11 
Setieaiover 1} 


September 18 
September 18 
September 25 


October 2 
October 2 
October 2 
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Inventions or discoveries. 


Inventors. 


Residence. 


Harvesters, Sugar-canc...... 
HarrowS...cecceveces 


Harrows, Rotary ....+.+- 


Harvesting-machines.......+++++ eas 
Harvesters, Cane ......- 

Harrows, Rotary......-..+ 

Hay, &c., Machines for cutting......- 
Harvesters, Cutting-apparatus of ..... 
Harvesters . soscsseee pialeletelelete ceceeee 
Tlarvesters . o..e.ee see ee cesses veces 


Harvesters . vessescoceveccsovecceves 
Harvesters . ...... cece ececeeececene 
Hay and Straw-cutters......005 seer 
Harrows, Rotary......sesccssves ove 
Tlarrows, Rotary........+- 
Harrows, Cultivating......sscsseeese 
HarrOWS cece csececcerersccecencen: 
Hay and Straw-cutters .....eeccscese 
Harvesters, Rake for..... eesece alesies 
HArro Ws; MOVs sues tesoleseisiets vale 
Harvesters; a Cott custjs (ssc ties ests 
IWarvesters, Rakes fore. .cccccvcs eves 
Hogs from rooting, Device for pre- 
venting. 
Sarvesting-machines, Rakes for...... 
Harvesting-machineS.......eseeevess 
EVAXTOWS/Ss eyeiew civic set clea covatanetiecie en 
Ifarvesting-machines..... saieanieeeey 
THOYVeSters .cveussccceccessccce voces 
Femp-btakOs’ ccnass sdlesccscnemeest 
Bemp-hrakew..s tc cerectecnaetemet 
Udlemmp-brakel gees cieessielce tester 
FUCIMD-DIAKES. sa wisn eer ontieneeeet ets 
Hemp-brakes... 


a ry teereee 


Hominy-machines).... sasansieseeens 

Hulling and polishing rice, Machine 
for 

FAUIEWS RECO ass of vw se eucitesncoees 


Tiulling and cleaning rice, Machine 
for 


Hulling clover-seed, Machine for..,.. 
Elalling(Cloverccsscasias se sbls os o.0+0- 
Hulling and finishing rice, Machine for, 
Jiullers, Rice and clover... 


A eeeees 


HullersSRice scemers sents eareueeistes cies 
Hulling cotton-seed, Machine for..... 
Tlulling-machine, Rice , .sseecservee 


W. F. Johnson and J. Doyle.. 
C. Watson, assignor toselfand 
A. H. Tinsley. 


.| Jehu Brainerd ..sscocctecvees 


Salem T. Lamb... .ceceeveess 
Achilles St. Dizier...scesseee- 
Sidney S. Hogle....scesccoves 
T.H. & D.T. Willson. ...... 
William G. Smith.....,.. 
Nathan Maxson..... 
Frederick Landon, assignor to 
Byron E. Huntley, John M. 
Bowman, and Charles and 
Lafayette Silliman. 
Samucl W. Tyler.....seseees 
L. D. Brown....... 
Horace R. Hawkins.......... 


ee eee eeee 


Francis Raymond .......-seees 
P. Gevin and Eli Foreman.... 
Joseph Slocum 5 levee seas en 
James Temple, assignor to Jo- 
seph Keyser. 
TeINoNGHeelmsissies octet een 
Adam Pritz.... wees see's 
Michael L. Bauder........... 
Wm. Apperly & C. P. Johnson. 
Stephen A. Lindsay........0. 
WD WGcNEXON iaaeasjeniecetree sad 


ae eeee 


Lewis P. Brady....... 
Mohn) Si Royce wees e-vceee 
VOUNVAUETI Oc nies nu torent ote 
McClintock Young, jr....eee. 
UObnIBIWEX Rannmayeeeese wets 
POND MAIS, JEvwsisi ews vega venis 


Richard J. Gatling... 0.00... 
TVCS!ISCOVMIE RR ewaniciares acre 
Ezekiel Guilewecesceveswetscs 
JOWNAe Mates csicecccs ers 
Chiase B. Hortom.....cecs se. 


.| D. Greene, assignor to self and 


J. H.W. Page. 

Horatio N, Black, assignor to 
self, H. Korn, jr.,and E. 8. 
Bodine. 

M. I. Noraconk & D. Hoats.. 

Joseph D. Forry...scs.ces ccc. 

Robert AndersOnsenesscecece 

Stephen Burrows ............ 

J. Moore Hendricks.......... 

Vel Titlanyesianectiesimee cee 

Danicl] Lombard .........0085 


Philadelphia, Pa....... 
Gascade, Vasccevieracrs 


Cleveland, Ohio........ 
New Washington, Ind.. 
Plaquemine, La........ 
Cleveland, Ohio........ 
Harrisburg, Pa......... 
Elizabethport, N.J..... 
Wilmington, Ohio...... 
Brockport, N. Y .....«. 


Greenwich, N.Y ...... 
St, Louis, Mo. 5.0. ce 
Akron; OHIO. sive eis 
Sandusky, Ohio........ 
Sumunerville, Pa...... 

Syracuse, N. Y .... 00+. 
Bellefonte, Pai osssivwsn 


Strasburg, Pa..... 
Dayton, Ohio .......00. 

leveland, Ohio ...e... 
Memphis, Tenn... 
Unionville, Md. 


seen weee 


Sandyville, Ohio....... 


Mount Joy, Pa..... 2... 
Cuylerville, N. Y ...... 
Wnion, Ns Vacances 

Frederick, Md .......e< 
Covert, NaiY sccccc5 nes 
QUINCY; Wlewite cis betwee 
Oak Park, Vals. csive es 
Indianapolis, Ind ...... 
Chicago, UI vee sce one 
Waverly, Mo ..ececsaces 


Clear Springs, Md.,.... 
Bimira, Ns ¥..s...0 coe. 


Boston, MassS..cccecees 


Philadelphia, Pa....... 


Milton, Pa. .cccseveces 
Lewistown, Pa........ 
Brooklyn, N. Y........ 
White Water, Wis...... 
Philadelphia, Pa. ...... 
Syracuse, N.Y. ..ccvees 
Boston, Mass wsceoecvee 


Date of patent. 


October 2 
October 2 
October 2 
October 9 
October 9 
October 30 


November 6 
November 6 
November 
November 


November 
November 20 
November 
November 
November 
November 27 
November 


November 
December 4 
December 4 
December 
December 
December 


December 
December 
December 
December 
December 
May 

July 
September 4. 
September 
October 
July 
August 


November 6 


November 


December 
December 
February 

May § 
May 
September 18 


October 23 


i he lai i a le tt | 
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Inventions or discoveries, 


ef Bee wee eee eee 


Mowing-machines ..... 


. Mowing and reaping machines....... 
. Mowing-machine cutters ...... poco 
_ Mowing and reaping machines....... 


Mowing-machines .............. ares 


Mowing-machines ........e.eeeeeees 
Mowing and reaping machines. ..... 
MAIKEIs, COW sinaniics ae) snl Seeins iclnc 
Milkers, Cow....... span Rossaceagaas 
Mowing-machines .........ssseeeees 


Mowing-machines ..........2.-ese0s 
Mowing-machines ............eecee 


Mowing-machines ........ sen 

Mowing-machines ...... pieleietacerareicisiete 

Mowing-machines ...... SisoahAoncas 

Mowing-machines, Hand.......... oe 

Mowing and reaping machines, Dri- 
ver’s seats for 


Mowing-inachines .......seeeeeeeees 
NSO RC rein evel uintno clelet oiaisipterni=ciers nls 
Mills, FIOUL. 5.000530 oss eveceecesas 
NWS, | COMRCE. cclowc esivesa see seadoover 


Mills Grae an caw seeircicoces. anit 


Mills Cider eS jo ccccicccece scsiens seins 


Mills, Sugar, Crushing rollers for..... 


Mills, Sugar ..c.ccecee scccces sence 
Mills, Hominy ......-ecccevee eevee 
Mills, Command cob..<.0 700 .-ccesess 


Mill for grinding grain and apples aes 
Mills for cutting and grinding the corn 

cob and husk together. 
Mills, Sugar-cane ....... 
Mills, Feeding grain to.......+- sees 
Mill for grinding coffee .. 
Planters, Corns .. ts seeees + 
Planters, Corn ....-..++. 
Planters, Corn 2.66 000s cccecees oseccs 


neat ewe wees 


teen ew ennnee 


PlOUGNS 0.00 cose ccsncescsrecssccoes 
P]OUGHS oc cecceevecvcescvcseesscers 
Planters, COM... cccevvesvesecssers 


Inventors, 


O. R. Chaplin, assignor to self 
and O. G, Hale. 

On Butler setecie cernaeveeenes 

BSCR AUSSOLL Sectcisteceieece rel 

Vosco M. Chafee. ........00. 

Sam/’l Ray and M. R. Shalters, 
assignors to Fisher, Shal- 
ters & Co. 

Pro MES GEOYEO wcicsieisisietiate eslesls 


Richard Ketcham........0.+. 
Nis OSCOLV Its oc:s'* wle'c'e'cieseie eels 
Tis Os ColVitteite caste ster vies coon 


Chester Bullock, assignor to 
self and De Forest Weld. 
Anthony B. Allen.........00% 
James W. Shipman........... 


Frederick Gardiner. .......... 
Frederick W. Warner... 
Henry Marcellus..... 
John M. Spencer....... slelele ere 
Mramklin Geta ss cscs cscs cece 


Joha S-Dunham. 2.0002 ceeves 

ARM OUT TICO) vinc0-n'e areca sietsieiarerd 

James 0. Clark :7,<0-« «00sec 

John and Edmund Parker..... 

John W. Wheeler, assignor to 
Charles W. Williams and 
James E. Wheeler. 

E. 1. Philo, assignor to Chas. 
E. Pease. 

Philetus W. Gates, assignor to 
self, Thomas Chalmers and 
D. RQ. Fraser. 

George W. L. Hazen......... 

Join D. Heatwole and R. C. 
Mauch. 

Stephen A. Briggs, assignor to 
self and C. G. Crowell. 

Charles B. Hutchinson ....... 

Evarist Mire ....sscccessscece 


Hugh T. Douglass....,....s+. 
M. U. Ferguson. ..cceeees oes 
Lewis S. Chicester .+s.s.eee. 
John Gross .. 
Alexander Anable... 
Daniel Nichols...... 
Henry F. Cromwell..... .... 
JV. Taylor ..... Bisieisleteieiatelsie 
Joseph J. Knight, assignor to 
self, Thos. Patterson and 
James Lydell. 


see w weweesorsee 


see eeeees 


sete eens 


Residence. Date of patent. 
St. Johnsbury, Vt...... January 10 
Buffalo, N. Y..........| February 7 
Manchester, N. U......| February 14 
MSO tM Ane Gancperago March 20 
Alliance, Ohio. ........ April 10 
Nashua, N. H.........-] May ] 
South Dansville, N. Y..| May 15 
Cincinnatus, N. Y......| May 22 
Cincinnatus, N. Y......| May 29 
Jamestown, N.Y.......| June 5 
New York, N. Y.......] July 24 
Springfield Centre, Ot- | July 24 

sego county, N. Y. 

Gardiner, Me. .0. J... July QL 
East Haddam, Conn....| July 31 
Amsterdam, N. Y..,...] September 4 
Enfield, Me......+++..-| September 4 
Amherst, N. Y.....+...| November 6 
Raritan, N. Yw.e Soe05- December 18 
North Adams, Mich....| January 10 
Philadelphia, Pa. ...... January 10 
Meriden, Conn..... eoee| February 7 
Cleveland, Ohio........] February 2) 
Halfmoon, N.Y........| Mareh Q7 
Chicago, Il..... norooor April 10 
Indianapolis, Ind.......| April 17 
Harrisonburg, Va....... May 1 
Philadelphia, Pa. ......| July 3 
Auburn, N.Y.........-| August 7 
New Orleans, La.......| August ~ 7 
Zanesville, Ohio...:... August 28 
SUNS OM ees c.00 15) September 1] 
New York, N. Y.......| October 9 
Decatur, Ill.........+6 January 3 
Middlesex, N.Y. ...... January 3 
Orange, Ill....-. eveceeee| January 3 
Cynthiana, Ky..... ...| January 3 
Dixon, IW. c. 6 sccsccees .| January 3 
Philadelphia, Pa.......] January 10 
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Agricultural inventions or discoveries for 1860—Continued. 


Inventions or discoveries. | Inventors, Residence. Date of patent. 
Ploughs ....sscseeseeee eeceseeeeee| Vosco M. Chafce,....+++++,++| emia, [ll....-. + .....| January H 
POUGNS .....cecccesceeescsesceeveee| Joseph Li. Dutton, jr... --- ..-| Cherry Lake, Fla...... January 3i 
Planters, Hand seed ..| Francis Van Doren.......---.| Adrian, Mich...... eee Mees l4 
PloUgHS ....2-eeeeeeceeeeseeeeeeeeee| Robert H. Brooks ..+++++eeees Greenville, Ga......-.. Pebruary 14 
Bloughareneseh tet venwects sevee eee] Elijah B, Olark....... .eseeeee| Tallahassee, Fla....... February 14 
Planters, Cotton-seed .....seeeeeeeee| Li, ACTCC eeeeeesseerereseees Taliaferroco.,Ga.| February 14 
Planters, Cotton-sced .......seeeees- Abner Carey....+ sevescneVens| ROME, GA,» c00<00: .....| February 14 
PlOUgHS Wear sae einesloteieisictee et mgeaiex Wm. H. Johnson, assignor to | Richmond, Ark........| February 14 

selfand J. B. Ballah. 
Ploughs, Stcam ......sseeeese+seeees| George W. Ramsay ...-+.+--- New York, NuY...5... February 21 
Planters, Seed ......see+seeees eoeeee| JON S, Muggins ....+.eeeeee Timmansville,S.C..... February 28 
PLOUghS Yosh sa /sase os vosaanioves ve ee| Silas Op Vaughan ..0.00+.-0+-| De Kalb; Ill. ...smene nn] Me ULOaEY, 28 
Planters, Seed ........ss.e0eeeeeee0s| Ne R. Carrington.....+...+«..| Cold Water, Miss...... March 6 
Planters, Corn .....00000 sree ooveee|” William M. Gatee recs» ae oe Grandville, Ohio .......| Mareh 6 
Planters, Hand corn...<.....+...+.+.| Heman B. Hammon..'........ Bristolville, Ohio....... March 6 
Ploughs, Shovel. os. wciantoe tenieieom Joshua T. Cameron..........| Livingston, Mo........| Mareh 6 
Planters, Cotton-seed .....0..2 esses Curran Battle......0.e+- ....| Warrenton, Ga.........| Mareh 3 
Prunning instruments .......-+++ ...| John Fasig...+. oistetelalals aisle oe} MOnArTESS, OhiG:'....s ....| March 13 
IPUOU TEN. Warateteets alavsieye nies avocnteia faves eters William Watson.......... .-.| Bishopville, S. C....... Mareh 13 
Ploughs . William R. Saunders........- Buena Vista, Miss...... March 27 
Planters, Seed ini. «c'csceciesieere + eeeee-| Thomas B. McConaughey ....| Newark, Del........... March aa 
PIOUSHS' So n0.<1e 10 siriwreieicte vale sls eis[e:sie'eteie |G COLLEAWin ELUNE s\esinele cise c'c eel} RVENSCOLMCs SO Wily ms ened March cat 
Ploughs, Subsoil .........00++e0+eeee| Ezekiel Gross........a00- wee. Goshen Hill, S.C....... March - 27 
PIOUGHS Wiss cele caewecssverelocnsen oss iDaldwin, Daviewande J. a. he Grange, Gas... cee March 4 
Scroggins. 
Planters, Cotton-seed ........++++++-| Samuel P. Sweencey.......... Columbia, Texas ...... April a 
Planters, Corn.... .ssseeeeeeeeeeeess| Geo. W.N. Yost, assignor to | Yellow Springs, Ohio... April 3 
G. W.N. Yost & Co. 
PAOUGHS anieieielelclele's'e's Metattivate D.H. & E.E.§mith........ ..| Glenn Springs, 8. C.....| April 3 
Ploughs, Seeding.........se00. seoees| CO. ATKINSON ...eeseeeeeeeeees| Vermont, Ill .........-| April rO 
Planters, Corn .......eecseeeceeesees| Martin A. Howell, jr.........| Ottawa, IH......... 000 April net) 
Ploughs .....+.. William Dy Ivey .........+...} Milford, Ga....... seeee} April 50 
Planters, Seed'......... . John Robinson, of Eli........| Sharptown, Md........ April bis 
Ploughs; Seeding. .. ce «sem ce es co ele} CNNIEH DECIEN: view cisieiee cls ive ..| Tallahassee, Fla.......| April 2A 
Ploughs, Cotton-thinning .. 1a, BOynier. ccmereee/ ocloodoes Hilliardson, N.C.......| April 24 
Ploughs 2... .cccesccscccaseeessoveee| Matthew OC, McCullers........ Merndon, Ga...........| April Pa 
Plough-stock...... BOSCO SANOU GOSS John A. Byrd...... sees cosjevied Marianna, Fla .scscies ee May | 
Planters, Corn ....tses000- © sleeeee Amos Seaman .......... an Rockford, Ill...........| May ma 
Bianters, Corn)... cece + seeseeeee | William C. Banks....... -++«+| Como Depot, Miss...... May 1 
PlaMeCrss COMM nie /s'sle eieretatotwan eles 35 William C. Banks............ Como Depot, Miss......| May 1 
Planters, Cotton-aved.......... N. E. Badgley Gadsden, Miss.........| May 1 
Ploughis ...... late tsteletetelere Seve sisie sie ef Ve Els GOOCH cele ualelviniets seevee| Oxford, N.C...........| May 8 
Potato-diggers ..........0.0 wereieielere Elijah Robertson.......<+ 00. -| Hartford, Conn.........| May 8 
Potato-diggers ...:....... binleieie’ fel sleletb John Bawden, assignor to | Freehold, N. J......... May 8 
Gilbert Combs. 
IRIOU NS ten eeiaten lacs sicle(s sis.5;0 0 es sions John S. Willson..............| Waynesboro’, Ga......| May 8 
PlOUZHS veemeccrvioceer'ss oe Dudley Wood and A. Byington.| Byron, Hl..............| May 45 
Planters, Sced....+++++-++++++++.+..{ Ephraim Russell, assignor to | Coatsyille, Pa ......0.- May 15 
self and James S. Wiley. 
Potato diggers .ccsvetsitepiserssere «6s David Niven............++++.| Rochester, N. Y........| May os) 
Planters, Sced....sssseeeeeee-seeeee| W.C. Pitts ......ccceeeeeeee| Austin, TeXaS. cose cee May 1S 
Ploughs ......scseeeseceessevseesees| W. OC. Pitts, assignor to Wm. Austin, Texas..........| May 13 
A. Pitts. 
Ploughs: <) ice steeve's selebnseemveneeeelaiscac N. Rankin sacmemeecce Middletown, Towa..... May 22 
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Agricultural inventions or discoveries for 1860—Continued. 


Inventions or discoveries. Inventors. 
Pioughs, Spade ..........- dovvvccvee| Elijah Harris ...cce ds ec'es cede 
Planters, Seed ......scccccsceecsesee| JOHN W. Masten....2.ececeee 
PIARPel a WOOL s ics wees wlavee wcie'e e's <inie]| SOCL IEICE. eo sieclones cee eice oeeees 
Planters, Corn...... cap ++eee++| Abiel Hays and Jas. Vancuren. 
Ploughs, Clevis for........seeeeee -.-| Calvin Adams ..... 26. s.c006 
Pioughs, Clevis for..... Suiduhlsleloctectss COONS.) MUUSHINS ce vies civics ie cle 
Potato-diggers ..........e.e++eeee02.| Carolus Dunham............+ 


Planters, COrm..cevce -cevereasscccs 
PIOUPNS Se ccs civic coceee vesencivesas 
Planters, Corn........++ 


IOUPTIA fee oe erete pwicis<scie Su ciwisieieteiecisteis 
Planters, Corn......- cies elinesieteteter=tat 
Planters Gomi... ccs vsicee ececees 
Pioughs, Cultivating. ........seessee« 


Ploughs, Mould-boards for, Machine 
for making 

Planters, Seed.... 

Planting cotton seed, Machines for... 


Ploughs 2.2.00 cccees eoue- 


see eceeeee 


Planters, Corn... cseccesccececvcece 
Planters; Com. ....0ccccvccessccccce 
Planters, Seed ......essececcecseces . 
Ploughs 


PIOUGNS 2. ce cevercccceescrrcescvcees 


er 


Planters, Corn. 
Ploughis 0.5, ccveveces 
Ploughs, Steam.....+0+ oe cose 
Planters, Seed...... ainletn sipiswetniate = 5's" ais 
Ploughs, Steam..... 
Planters, Seed...... Soctos code 
Plough, Steam......+...- Sea orenon 
Planters, Seed....... 
Planters, Cotton-seed 
Planters, Corn.....ecccscccsess 
Planters, Corm......... 4 
Planters, Seed.... 
Planters, Corti..ss secesecscoocee cers 


ei 


ee 


Planterayp CGrH saviors sjeiesisiete sieve panels 
PIOUQNS 20-e000 cocccesycevecssv eee 
Planters, Corn......... 

PLOUGHS.... cee cecececcsreres 
PIOUGNS 2. cc vevcecccccccceseceres are 


Planters, Cotton-seed ...cecssseecess 
Ploughs .......605 
Ploughs ...csecesece cesses 
Ploughs, Gang...seeseesree 
Ploughs ..... 
Planters, Corn,.....+++ 
Planters, Cotton-seed ..-.+++eee- seer 
Planters, Sced..ssesssvessesvevseees 


Cee eee eee teens 


Fenn eenee 


Beer ree eeeee 


sree recene 


Stee eens tee 


JOH. Bonhams i260. ccs caries 
Gard IVER castles secre cee ste 
Bat Stowell eescilcicctesce cece 
M. G. Rhodes and J. M. Skaggs. 
John JOHNSON soicssece ceva dees 
J. Campbell Moore ........06 
Allen Hughes........ ee 
Hiram H. Scoville 


teens 


TT MO wE ACRUAM. ec cie ee cicisie'els 
Whitman’ Price ....scccces 


Whitman Price ........ 000 


DAMTCIINIOVEN ss sslairiele amienls oie 

Ptollian Stover 

James Green, 3 

On Richton. sa.c. stele ocies 

Hi. A. G. Pomcroy and R. F. 
Hudson. 


see eeeeeneees 


DeCaMyers oocds ccceees seses 
Thomas R. Markillie..... wees 
L. B. Woolfolk ......... . 

Alonzo J: BOGGS oii sss acces 
Albert Bigelow. ......+. ve ceee 
Elijah Young..... seecece sees 


BiciErs, WOOHOMUE 5 <:0.0\<0:<injsis son 
Hervey Sloan......... 
Benj. Owen ..... 
FTA a TELS (mis) e\« le 
Davis Dutcher ....++. 
David Warren. .ccccccccccese 
R. Taylor and R. Sprague .... 
Jas. L. Smith, assignor to self 
and J. Q. Sloan. 

Jas. M. Cobb ...ccccesseecees 
Levi Morris.....-+. 
John T. Thompson..... 
R. 8. Williams ......- 
Wm. A. & John F. Suddith, .| 
J.W. Shipp & C. W. Crenshaw 

William Griffin 
J.C. Wilson ....060. 
Henry H. Robertson...... 
John Price ..... Ucie pe sivielsieleleies 
Zina Doolittle ..ceeesesveeves 


see eeee 


ee 
seen enee 


George [etrich ..seeeeesseees 


Residence. 
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Princeton, Tle ever 
Uiticas|MTLC HI fisietsrerers stele 
Galesburgy [Jlsicicsiseerer 
Chenoay Wee ce eccestas 
PItSHUrg) Paice seve 
Timminsville, 5. C..... 
Batavia, Mich ......+.+ 
Elizabethtown, Ohio... 
Camden, S.C......00.. 
Quincy, Tl cccvecc cue 
Talledega, Ala. ......%. 
Naples, Ul. 6... cucecsiee 
Peoria, (Vase incertae: 
Gratiot, Ohio ....ce0.66 
Syracuse, N. Y...++s.. 


Brooklyn; Pa.ceceseess 
Mount Olive, Wayne 
county, N.C. 
Mount Olive, Wayne 
county, N.C. 
Delaware, Pa...c.ccses 
West Alexandria, Ohio. 
Kennett Square, Pa.... 
Columbia, 8. C ......-. 
Providence, &c., R.I.. 


Richmondale, Ohio .... 
Winchester, Ill.......- 
Nashville, Tenn....e+es 
Stephentown, N.Y .... 
Hamilton, Upper Can.. 


Fayetteville, Mo....... 


-| Nashville, Tenn.....e-- 


Franklin, Ind...... 
Dayton, Ohio..... 
Iberia, Ohio 


eeeeee 


sees eeaere 


Blue Grass, fowa...... 
Gettysburg, Pa... 
Prairie City, Dl... 
eo gas) Hs acisieleelsis cteree 
Jackson, Tenn 2.0.00 
Woodbury, Ill.....+..- 
Jackson, Tenn.... «+ 
Bairdstown, Ga......55 
Charlestown, Va....... 
La Grange, Tenn...... 
Bemnettsville, S. U..... 
Cedar Hill, Texas..... 
Kingston, Mo......-+++ 
Harrison, Ohio ........ 
Perry, Ga. ..... 
Reidsburg, Pa.......eee 


eo eeeene 


Date of patent. 
May 22 
May 22 
May 22 
May Q2 
May 22 
May 22 
May 22 
May 22 
May 22 
May 22 
May 22 
May 29 
May 29 
May 29 
May 29 
June 5 
June 5 
June 5 
June 5 
June 5 
June 5 
June 5 
June: 12 
June 22 
June 19 
June 19 
June 19 
June 19 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
June 26 
Jane 26 
June 26 
June 26 
June 26 
June 26 
July 3 
Jwy 3 
July 10 
July 10 
July 10 
July 10 
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eee ee eee 


Inventions or discoveries. 


Planters, Corn .....++ 
Planters, Seed . 


PIOUGNS cecceecccceevecevecseeeee 3 
Ploughs, Gang ...ieecesecesceeeeees 
PYOUGHS 26. veeeeeeseveees sevcevee 
Ploughs ... 

Potato-diggers ....2e00 cesses reeves 
Potato-diggers .....eeeeeee aisteleleinterelets 
Potatoes, Machine for covering .....- 
Ploughs, Steam .....+ eee eeeeececees 
Planters, COrM ...seeeeeeeeereneeeere 


PIOUGNS or .eccecccceeetsescssecscess 
Ploughs ..... cecceee a Nile wee ceesien 


Planters, S€€@ 0... cre wees ceva conven 
Planters, Corn ....cccececceeceasvere 
Planters, Seed .... 
Ploughs ...... . 
Ploughs .. 


se eeeeaee 


Planters, SCed oc «eic1- e'nleisisineivicilelelsigie™= 
Blanters, Seed 0. cic. clesnccive cos cee 
Planters, Com ....ccersseseces verses 


PLOUGHS « jcisecis cece viecsiovesinccs cous 
Ploughs, Eill-side......sscceceesees 
Planters, Seed weasjen ses cee eels nice 
Planters, Seed ..0. ccccwcene eroteiarel etevate 


PHOUGHS cecereecsiccisistelsemeietts a 
BIOUZNS eeiieicre oleictae vieieuiesivierniseeiuietite 
Planters, COrn, s0<te.s1c.0nis se celsieielece 
Blanters; SECC, ictereim eicial vitetersien oleioiats 


BIOURUS: isis) ws « oisisinilale nislelsteleis/eiee 
Planters, OOM.» ciccccvesem cen Sodono. 
IPEOUBTIS Aisraisses/s's.0 s ciciola's Gadoacogooses 
VAM DONS ECM 0.500 6ie\0ie,slou0 sieseieieye) sles 
Planters, PCE ciate sin sininialcieie siete Bond 


Planters, Corn ....+....... 
Ploughs .... 


Peewee tees ee neenne 


Planters, Seed ..... pintelvivisicisisie"s saves 
Planters, Seeds. .ccs.c00es Siseve veccee 


Plough: jeje eteisretlsisioinineeictereleicis(cieis v c.ee 
Blanters iG 6dimpjereetstetieemestsissie/sc ce 
Planters, Cotton-seed....... se eeeee 
Planters, Seeds... .w sn clees 
Planters, Cori) senses sae cetanietemeren nn 
Planters; Potato cewnet essen 


Inventors. 


Residence. 


Samuel Avery .ecceceseseeers 
G. T. Bennett....eseeeeee 
Elijah B. Clark .. ..e00e 
T. S. Heptinstall....cseeseeee 
Loure Green wees eve 
Matthew C. McCullers....... 
George C. Bartlett, assignor to 
D. M. Osborne & Co. 
Danicl De Garnes 
Harmon L. Bennett ......-.6 
Thos. H. Burridge....esesvess 
F, A. Goddard, assignor to self 
and John H. Kennaday. 
Christopher Smith ... 


teens 


eee ween ae 


Samuel Canterberry.......e0- 
Dyman. 1D. Burch... ccce<<s- 
DORR Ee AON s cvclcvies'= alee suey 
James'S. Fowler. cosecsice sees 
William L. Gebby ........0.. 
SINE ha ELAM tre cisinis se vivsicn'eie® 
DONT. hl all des oisiete a aieicie teeters 
Joseph F. Tannehill 
William Schroeder........ 
Aaron Miller, assignor to self, 
G. B. Whiteside, G. F. Bar- 
nett and M. Lowe. 
James Smillie cacenecde secs. 
George C. Miller and Richard 
Henry. 


eee 


Leonard Hariman...........+ 
Miller Walmer... ceasicccwacve 
Bancroft Woodcock..... aos aie 


PE TAN US tar Kee cinerea tisisietesietste 
Coli Wanthe.s cass en mance erent 
Thomas M. Green.,......000. 
AV ALOUED ni incioieielele en ace eigasicisTe 
F..G. & B.A. Floyd... .sseces 
J. Hardy, assignorto 0. Cham- 

berlain and W. H. Babcock. 
James McLaughlin ........6. 
James R. Mills ........ aaieene 
DSc HL WWOlG s.r arenas ties aie 
W... Be Wormelé .vecvcescesss 
Wi. Wi Golsannk sis sccaea tees 
W. He Bavtier [wisevaecueese 
TB Oo Brinicy geesteeien cece 
A. F. Hines, assignor to self’ 

and B. A. Kidder. 
Oliver L. Gibson. ocseastece eee 
Levi Ee. Straichtieccceeeee 
Geo. W. and Jno. J. Kersey.. 
Edwin)S. Fraser j.c.sacenee « 


Pisgah, M0....6- eevee ’ 
Mount Olive, N.C. .... 
Tallahassee, Ila,....+- 
Mendota, Ill. ...ecceees 
Great Bend, Pa.... .... 
Herndon, Ga......se008 
Paris, N. Y.encecesseo» 
Rochester, N. Y. ..s-+ 
Long Branch, N. J. .... 


St. Louis, Mo...... 

Lexington, Ill....... oe 
Nauvoo, Ill.. ..... eae 
Holmes county, Miss... 
Greenwood, S.C...... 
Sherburne, N. Y......- 
Dover, Ga........ vaseee 
PESTA, Te Sie wale neicais 


New Richland, Ohio... 
West Manchester, Pa.. 
West Manchester, Pa.. 
Staunton, Va.....s.. ea 
Laporte, Ind. .. 
Brockport, N. Vive srees 


Norfolk, Waiowiisiave ce 
Cincinnati, Ohio....... 


Anderson, Ind. ......:. 
West Middleburg, Ohio. 
Williamsburg, Pa...... 


Richmond, Va......... 
Sharon, Ohio ...... .3-. 

Tilledgeville, Ga...... 
Talladega, Ga.....cmess 
Macomb, Ill........ 
Molini, Il. ... 


Duncannon, Pa........ 
Bloomfield, Lowa......5 
Lebanon, Pa.... ... 
Germantown, Tenn.... 
Autaugaville, Ala., .... 
Wolcottville, Conn..... 
Louisville, Ky.....006. 


Washington, D. C...... 


——, Fort Bend co., Tex. 


Pairburge lca os osen 
Beartown, Pa..... 
Kansas City, Mo....... 


Date of patent. 
July 10 
July 17 
July 17 
July 17 
July 7 
July 17 
July 24 
July 24 
July 31 
July 31 
July 31 
July 31 
August 14 
August 14 
August 14 
August 14 
August 14 
August 14 
August 14 
August 14 
August 14 
August 14 
August 14 
August 14 
August 21 
August Q1 
August 21 
August Ql, 

antedated. 
August 21 
August Q1 
August 21 
August 28 
August 28 
August 28 
August 28 
August 28 
August 28 
August 28 
September 4 
September 4 
September 4 
September 4 
September 11 
September 11 
September 11 


September 


25 


: 
1 
5 
E 
4 
- 
7 
; 
4 
3 
: 
4 
; 
2 
4 
4 
7 
2 
: 
E 


~~ 
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ee a a a 


Date of patent. 


Inventions or discoveries. Inventors. Residence. 
AAOUPNS foarte ielsldeleisisjecieeie donee dacsiec| (Gs Vig CUNNINENAN se.c</es ewisl|) PATS MOws cs olsieecle e060 
Ploughs ...... aes cevorerceecacccese] Vis Ge SAVALE <cnccc eens ascot Clinton, Ll..c. cuss ees 


Planters, COrine ceccccsniesie 
Ploughs ...... 


eee eceee 


Pee eee sere eeeeesoeecas 


RROUPSHA temietawlerelaise aes cla (eie}al< alojeicrieis)s 
HOtAtO- IP GELS ra <oniwe meesas anes/einsicee 
LOR PTS aictpratwiereieiaieloin ls sles am lsieieiaiaic\aieisie 
Planters, Cotton-seed ....... 
PCR LEES NeOOM wisiatel sininin since qe sieisiens 
Planters, Sced ........ 
Ploughs, Securing points to.......... 


pees eeee 


Seen eee eeee 


EVO GE Mate teteralolalels.o/a)e's sisi e)nisisislsiain'sisicin's 
Planters, Corse cc ccccss on sicle'c ew cicets 


Plough-plates from 
Making 

BIOUSHE Aarapinteleinsie.e 0 wcielalewindenejes.cieie 

Ploughs, Cotton........... 


molten steel, 


Ploughs .+........- 

Ploughs ......6 

BIOUGIS vieie ons nonce v0 00.00.0030. cle en cle 
PAG OR TS ie rictetaiojeiere.ae\e\n|vlecipinisin)sieie nines 


Planters, Cotton-seed .....seesseeeee 
Pianbers, COMM. wesc ce see naisnvisisc 
Ploughs ....... 
BIOugnS .<<0'0000s¢ se aaa 
Ploughs, Hill-side............. siniseeie 
Pl aMterss OOM cscs a'sais 0 os saialbieaaiwiols\¢ 
PAOUP US I oca's) sala\e.» 
Plaptersy Comiccwsss 6e0nis ves Ae 
PLOUGHS 2. crcccereccccseccercccesces 
Planters, Cotton-seed .......+.eceees 
PAGUSTIS teicipieysirinln =<) 0 /o}e «icie's) vis viel eieval avis 
Plough, Clevis.......... Bocce alderate 
Planters, Com....cecscovces aie alelstatety 
Ploughs, Steam............. Seis atelBin(s 
Ploughs ..... 
Planters, COmM....cccerecsevsecesses 
Planters, Corn... 
Planters, COrm..s.seeeee sees 


ee 


Dement eee weer eres ones 


PIOUNS -.ececcesvereevscrecvevencs 
Ploughs, Steam oo... cesses vesesseeee 
Ploughs, Gang see seseececvesssceres 
Planters, Cotton-seed ...-ceccees even 
Ploughs, Mole of Drain....... sess. 
Ploughs, Mole s.sseseeeeseeceeveces 


Ploughs, Mole ..cssecseeteesseveeers 
Ploughs, Mole ....esesesseess 
Ploughs, Mole, Truck for -..s..+ee0es 


see eeee 


Ploughs, Drdinessssececceceevensaves 


Joon Underwood .....i.ese.- 
Wm. T. Zollickoffer, assignor 
to self and Wm. Brown. 
Walter Warren ye tteeeee nese 
John Py Scadder sss. cacsss 
John A. Stewart. ooo. pscreers 
PATHE S 1 ey LAIN eieisigaiaroie’s aicieisie 
Daniel J. and J. F. Herr...... 


Wm. G. Pollock and J.W. Sener 


Henry D. ROgerTsie..0 cece 

Matthew G. Slemmons....... 

J. W. Harbin, assignor to self 
and R. S. Willis. 

Dre Ded Sheri es eegacigcercosGgan 


MH y Ws COTMICK . s:c\5,0% 16,6110 
We Wi. Graves’ occe's,scccvees 
Andrew Benkelman.......... 


Thos. S. and Jno. A. Lockhart. 


LONE ZO tilt a alnicisotslsisisie ehsie/aie 
Samuel Tisher..... nioteiatetstaisivis 
C. W. McClenahan.......... 


W. H. Adie, P. D. Miles and 
G. Custer. 
A. W. Leland Rivers......... 


Rh. G. Matheny & L, R. Barnes. 


Hick Weis Wh ATID alaretatece atninialelsie’ isin vo 
Benjamin Bower.... 
Everett Bass...... aaa plaetetatsisie 


Smithwick Whitley.......... 
a TL HOSE ecsias eae 
Jno. G, ROPINSON, seivecyeo000 


tee weereee 


JORMA. HAN. 5 0.05. soccccen secon 
John H. Rankin...... ene daac 
irae ED Millers icstevsvem ainsi 


Oliver Sparks ...es.ccevcreeee 
Sam’l Mowry and Eli Deppen. 
A. S.and Daniel Markham... 
Samuel W. Adams.....+..+.. 
H. H. Baker. ..ccccvcccsseves 
John Reynolds. ....ccescecees 
Jacob Haege..... patasine @sieaiet 
Richard C. Nash. occ. eccscees 
John Liane o...cecescvcevscee 
Elias Parrish and Watson Par- 
rish, jr. 
Samucl Adams ... 
Geo. L. Griffin & J. Hi. Carper. 
A. L. O. Wall, G. Roberts 
and M. 8. Carter. 
Jesse Hanon, jre os esseeseees 


Seer eee ees 


CAMEKOMs TL eoicie oss vei 
Shelbyville, Tenn...... 


Penn Yan, N. Y....... 
Hightstown, N. J....... 
Philadelphia, Pa. ...... 
Senatobia, Miss........ 
Lancaster, Pa......0.+» 
Fredericksburg, Va.... 
Grafton, Ohio........6. 
Cadiz, Ohio .....0. eee 
Delaware Station, Ind.. 


Mornence, Ill.......... 


Cap-au-Gris, Mo...... . 
Fort Adams, Miss...... 
Langford, No Yo... 60. 
Wellington, Mo........ 


Cold Springs, Ky....... 
West Windsor, N. J. .. 
Victoria, Texas........ 


Morristown, Pa........ 


Barnwell, S.C... 00... 
De Kalb, Miss.....+... 
Clives, Ohio..... posucn 
Millersburg, Ohio...... 
Pachitta, Ga. e. se scvens 
IAERONS; Llceisicise siniciesis 
Tallahassee, Fla....... 
Columbia, Ala.,...+.+- 
Biddeford, Me. .....0.. 
Manchester, Pa.....0.. 
Versailles, M0... ..++0. 
Littleton, N. H.. oe... 
Shelbina, Mo........0 
Womelsdorf, Pa. ...... 
Monmouth, [l......... 


New Market, N.J..... 
New York, N. Y....... 
Shiloh, Ill. .....+ ese: 
Somerville, Tenn. .... 
Lockpott, Ill..... see 


Galesburg, Il..... 
Toulon, Ill....cecseveee 
Dallas City, Ill..... Sane 


Decator, Ill. ..scccvvee 


Taylorville, Ill, .. .... 


» Moultrie co., . 


September 25 
September 25 


September 


25 


ra 


September 25 


September 25 


October 
October 
October 
October 
October 
October 
October 
October 


November 


November 
November 
November 
November 
November 
November 
November 
November 


November 
November 
November 
November 
December 
December 
December 
December 
December 
December 
December 
December 
December 
December 
December 
December 
December 
December 
December 
December 
January 


.| Tebruary 


February 
February 
March 


March 


28 
28 
20 


QT 
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Agricultural inventions or discoveries for 1860—Continued. 


Inventions or discoveries. 


Inventors. 


Piough, Mole... 
Plough, Mole ..sseceveerescecseceees 


See eee e meee ennorres 


Ploughs, Mole.. ..... 
Ploughs, Mole for Drain ..sceverecees 


Ploughs, Mole ....... 
Ploughs, Mole ....eseeeeeereere 
Plough, Ditching 
Ploughs, Mole, Adjustable mole for.. 
Ploughs, Mole, Portable capstan for., 


seeee See 


Ploughs, Mole... ecsescesseeeseesvees 
Ploughs, Mole ..seeesseeserees 


Ploughs, MOle.... seseesereeeeeecers 


Ploughs, Mole.. 
Presses, Cotton. ssvereeeees 
Presses, Hay..sessseeees eee teervece 


oe one 


Presses, Hay..seeeseuees 
Presses, Cotton and Hay «.++ssseeeee 


eeveeeee 


Presses, Cotton ...seccceceecess eieisels 
Presses, [fay and Cotton........eee0s 
Presses, Cheese. .ceccsccscee secesecs 


Presses, Cane....sceceeecsescesececs 
Presses, ToDaccO..eseeseseseseeeeees 
Presses, Cottom......ceveccsecssesers 
Presses, Cotton.....eee- 
Presses, TOBACCO... oe veers ssnes 
Packing flour, Machines for.... 


Presses, Cotton, .... 


see e eee we eeee 


Press, TODaCCOs ac cecwce ceoees senses 


Presses, HAY eceecccccesecnscsesivess 
Presses, Hay.......scesecereccseceee 
Lesses © OLtOn ror /sinisinistsaie sisinie sain 


Press, Cotton and Hay ...........005 


Pressing tobacco... eee 
BIEBER ELAY: cols ciniaie sissies sa isiasirensicicie 
rosea OLLON \cia\s'e v/v sieieiesieciaeisiceieieee 
Presses, Cotton .. 


Presses, Cotton ..... 
IPXOSEENGECREPSE: «4 o:0.0076 sca siaie 


Press, Coton..c.ocerecers 
Presses, Wine 


Pressing tobacco, Maehine for straight- 
ening and 
Press, Cotton .occeccsecees cece vecses 
PTOSS | COttoniaeiisterielemeleisicisic sis.0 c/s 0.516 
BLeES, COLGOMs sreicresalatelelcielelemieiiniose.sis/61e 
PLGSGER IC OLLON a seisierawereavaamisisisieieiee. 
Presses, (Cotton \ccienisc vale csiertisnieisicsls 


Polishing rice, Machine for... ...... 
Rakes; Ors eines sis eislsaianincimarneles 


James Adair......+e+e0 
A. L. O. Wall, G. Roberts 
and M. S. Carter. 

A. Hammond.....-++- 
A.B. Hawkins and John Pun- 

tenny. 
C. W. Stafford® ....0esece cece 
A.M. Karr..... 
James Brooks 
Lathrop Kazar.......++ 
A. L.-O. Wall, G. Roberts 
and M. L. Carter. 
H. Bagley. .....+-.- eee 
W. B. Atkinson......eeeeeee 
Owen Sturdevant, assignor to 
self and J. 8. Gregory. 
John H. Elward 
James T. Ham. -.... 
Wm, McCord .... 22.200 =e, 
TOUM GQ OVC aja icie sipinietetais nine 
J: Wis, CONWAY:.00:5-.00 
Thomas H. McCray.......e.. 
David Li. Miler... .sisass verses « 
Myron: Bi. Talt icc 5.sncsnisnen 
Eugene Powell <.0.sececsaree 
Edwin S. Collins. :........00. 
Young F. Wright ....... meine 
Mice MMOS ieteeieiniislcnieielainreies 
Thomas N. Read 
Solon A. Clapp........... Niviere 
George Milleran........... see 
John Sweaney...c..0 cesacecs 
Rthiel Se AmMOld ein ccsfemcisis.sies 
Silas G. Randall. ......ssceee 
Henry Mason.......... sinie oiers 
Horatio F. Hicks, assignor to 
Hicks Brothers, 
John Henry. ...... 
Sylvester Stevens....... 
Pickens B. Wever, .........- 
Jos Os SCOP concen Nelanicicleiaieies 
Perry G. Gardiner.......s00.- 


stews 


William MeAllister....... aaa 
W.. T's Opies aceasta snes 
Wa. §. Kimball. ccs oss 


Win. Wi. SUSGE cp cigtinecer sets 


Rhodom M. Brooks. ese. eeaee | 
Robert Scott, jr. 
Solon Dikev..c. .sisemmesnies 
Perry G. Gardiner......... cate 
Murdock Murchison. ... .... 
Daniel Lombard... 3 0.cessces 
R. Lounsbury and F. G. Willson 


Residence. 


Mendota, Ill....+eeeeee 
Decatur, Ill...+ eee eee 


Jacksonville, Ill.......- 
Camden, Ill.s.seeecseee 


Burlington, Iowa ...... 
Mt. Pleasant, lowa 
Romulus, N. Y..... e006 
Leroy, Ind.........- 
Decatur, Ill....+eeeseee 


Tipton, Iowa .......... 
Plymouth, Ill... 


se ee eres 


Maquon, AW. 000% seme 


Ottawa, Ill 
Sinatobia, Miss ........ 
Sing Sing, N. Y 
San Francisco, Cal..... 
Franklin, Ind)...<.< oss. 
Moscow, Tenn......... 
Madison, N. J. .. 
Potsdam, N. Y 
Conneautville, Pa. 
Aspinwall, Va..... 000+ 
Green Hill, Gavcc... yes 
Morrisville, N. Y.. 
Aspinwall, Va, ........ 
Hamilton, Wjcneereictes 
Byhalia, Miss.... ...... 
Chicago, Ill..... Sieeinte 
South Milan, Ind... 
New Britain, Conn..... 
Lancaster, Mass..... a 
Grand View, Ind.. 


Lynchburg, Va......... 
Sacramento, Cal....... 
Scarborough, Ga,...... 
Woodville, Miss........ 
New York, N. Y....... 
Gerry Nc Yi rnccaciceaine 
Scarborough, Ga, ...... 
Rochester, N. Ys. vecvse 
Genito, Va... cone ccenss 


Meriwether county, Ga, 
Madison, End ........0. 
Columbia, S.C.... .... 
New. Vonk, Now bestises 
Denmark, Tenn, ..... 
Boston, Mass.... ..... 


Fulton, prov. of Canada., January 


ten ee 


Date of patent. 


March 27 
April 3 
April 10 
June 12 
July 17 
July Q4 
July 31 
August 14 


September 11 
September 18 
September 18 


November 13 


November 13 


January 10 
January 24 
March 6 
March 13 
March 13 
March 20 
April 10 
April 10 
April 17 
May 1 
May 15 
May 22 
June 5 
June 5 
June 26 
July 3 
July 17 
July 24 
July 24 
July 24 
July 24 
August 2) 
August 28 


September 4 
September 4 
September 4 
September 4 
September 11 


October 2 
October 9 
October 16 
October 23 
October 23 
September 4 

31 


Se 


— 


bt Ee TS ee 


* > 


oe 
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Agricultural inventions or discoveries for 1860—Continued. 


Inventions or discoveries. 


Resping and mowing machines, Com- 
bined. 
Bakes, Horse Bay...--.cececcss cesses 


Rakes, Horse Bay. .1+-ec-scecseeeees 
Eeaping and mowing machines ...... 
Bakes, Worse..---.2-ccececces cesses 
Boots, Honses for preserving....-..+- 
Beaping and mowing, Machines for .. 


Bakes, Horse ..<-ceee- 
Bakes, Horse. .2---20000+- +++ | 


Inventors. 


Thomas H. Dodge.....s++e+0s 


Henry Eastman, assignor to 
D. Henderson. 

A. B. Johnson .......000+000s 

¥. T. Lomont and John Grojean 

Lorenzo Beach 2... se0s0s00+% 

Thacker V. Bush....... Tose 

Daniel Sheats,Samuel A. Du- 
bois and John B. Pressy. 

F. Seidie and 8. Eberly ...... 

Wm. & Thos. Schnebly...... 


Bakes, Horse hay..-..--.-----------| A. B. Hurst...-+.+-eeeeeeeese 

Beaping and mowing machines......| Elizabeth M. Smith.......... 

Reaping and mowing machines ......| Andrew A. Henderson ......- 

Beaping and raking grain and mow- | Andrew A. Henderson ....... 
ing grass. 

Bakes, Horce 2-12. cececnceeeses oos-| GS. Kinsey... .seeeer cesses 

Bakes, Horse. cccccscecsccssccesceee| Je C. Stoddard .....0000 +2000 


Residence. 


Date of patent. 


Washington, D.C......| January 31 


Indianapolis, Ind.......| March 6 


Washington, Ind.......| March 6 
Massillon, Obio........| March 
Montrose, Pa.... April 

Gallatin, Tenn,.......-- June 5 
Siusin City, Cal.......-| June 


Mechanicsburg, Pa..... 
Hackensack, N.J..... 
Chambersburg, Pa.. ose 
Burlington, N.J........ 
W- BaNoccers cocces aces 
U.S. Nescccocverscsses 


July 3 
July 
July 
August af 
August 
August 4 


Reading, Pa........+.+- 
Worcester, Mass....... 


August 
September 11 


Rakes, Horse. ....+c0cceeeee +see2--| Daniel Strock.....----- 000+. 


Boller and Manure-spreader, Com- 
bined. 


Joba Lyker, assignor to self | 


and J. I. Brown. 


Chambersburg, Pa......| September 11 


Argosville, N. Y......- 


Bakes, Hay-..- cece ccecsescseecesees| CYTUS J. Fay +222 -seeeeeeeeee Hammonton, N.J...... 


Reaping-machines, Implements for...| W. 8. Stetson... - 
Bakes, Hay....0..220c0c+-eree-s00+-| 5. J. Homan...... 


Fee ween 


seen wentee 


Beapers and Mowers......-...-.--..| George A. Steplienson........ 
Beaping and mowing machines ......| McClintock Young, jr........ 
Baking and pitching hay, machines for, A.J. Preston ....--+-+---+++- 


Bakes, HO -1cccccsccccccceee- se 
Rakes for reaping-machines ......... 


Bakez for reaping-machines = 
: 
; 


Beeding-122chines. 01s 0e-- eo evececese 
Beene MAchines 00sec cercereceeeee) 
Bap- conductors -...20.cererccesecceel 
BAW COMETS. ccc ce cers ccccsecsccecs 
Seeding machines...+--+-++---eree--) 
SS W-CUUETS 0 cere cccccccesccssees| 
Secding-machines.....0+c222r+00002+| 
Beeding-machines, Centrifugal ...... 


John Chapel 2.224 20-2 cceee- 
Jacob B. Byler, assignor to self 
and Hugh W: Black. 
Jacob RB. Byler, assiguor to self 
and Hugh W. Black. 
George B. Markham.......... 
Jonn W. Hudson 2.1.4.4 sse0e- 
Eji Moshar ...... Sides aeoesss 


Ives W. McGaffrey .... +++ 


Aaron Bing ..csecccesesesoses 
D. J. Powers 22.0 cccccccscsss 
George Copeland.....+s.see0+ 
John BR. Rogers ...-ccceeseves 


Seeding machines.....20..cese00--.-, Worden P. Pemn..+++-+-e00+- 


SAW -COUETS 2 ce a ec cccccesescccses 
Seeding-mAcHiMes...0cecessce-sssee> 
Beeding i2chines ce ceceseceessscse- 


een enreee 


Beeiing-machines...... 
Bowing -ac#himes «1 --ecescereesssees 
Becding-miachines..cccsesceuccssssss 


eeHine macHines cease enesecesss 
BAW CULT nce cncserces 


weeennere 


avid Utley, 2d and Pell Teed 

Edward B. Weakly ......+6.. 

A. &. Notestein, assignor to eelf 
and L. J. Rogers. 

A. B. Hutchins «.-cercseeeees 

Alex. & Robert B. McElroy, 
assig’r to Robt. B. McElroy. 


James F. Gyles cc cccceseeeces! 


C. B. Mallory..cccscceccscces 


Baltimore, Md....: +0. 
Walden, N. Y......... 
Paw Paw, Mich........- 
Frederick, Md .......-- 
East Guilford, N. Y.... 
Green, N. Y.....c00se- 


Salisbury, fre 


Salisbury, Pa ........- 


Laona, N. Y..es.sesee+ 
Mead’s Mills, Mich..../ 
Lafayette, Ind......+-- 
Flushing, Mich........- 


September 25 


September 25 
September 25 
October 2 
October 2 
October 2 
October 16 
November 20 
November 27 


December 4 


January 3 
January 3 
January 10 
January 


Buffaio, N. Y........ -| January 31 


Westbrook, Me........| February 
Madison, Wis..........| February 


Gray, Me....css-eeeee 
Canton, M0... e000 sees 
Sacramento, Wis......! 
Belleville, IlJ..........-| 
Leicester, N. ee | 
Pana, I...ceee sees sees 


Salem, Mass......-+++- 
Quincy, Florida .....-- 
Elizabeth City, N.C... 
Waupun, Wis.....+--. 


Gilmer Township, Il... 


‘Fredonia, N.Y ....+++. 


February 
February 
March 
March 
March 
March 
March 


March 
April 3 
April 3 


April 
April 3 
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Agricultural inventions or discoveries for 18 60—Continued. 
i ene oe anna ee ts 


Inventions or discoveries. 


Seeding-machines...cceveeeessecees 
Seeding-machines....scececesseveves 


Sceding-Machines....eeseseeeees 
Straw-cutters.... 
Seeding-machines, Broadcast........ 
Straw-cutters... 
Seeding-machines......eeveeesecseee 
Seeding-machines.....e.seees 
Sowing fertilizers, Machines for...... 


woes 
Coarse a wereescesoes 


eh eee w ere eee neeeee 


Seeding-Machines....escceeseeseeers 
Sceding-MachineS..secescesssesoeces 
Seeding-machines....csecesceeeceees 
Seeding-machines........ 
Soil, Machine for breaking and pul- 
verizing the 
Seeding-Machines....sceeseseeeeeere 
Seeding-Machines. ...ccscceceesecess 
Seeding-machines......+ssecesescess 
Seeding-Machines. osocrencsrecvecese 


cece eerees 


Seeding-machines......++.++0 
Seeding-machines.....seeseseese seve 
Seeding-machines....... 


peeaee 


Seeding-machines............. ecece 
Seeding-machines. .........e.eeerees 
Seeding-machines.......... 
Seeding-machines....s.sssseee 
SeCeding-MaACHINESwoeee. isinceisie-es.c1es-s 
ELA W=CUULCTS ieee wisielatalsiaicieieieielelnipiele sa 


Straw and Stalk cutters.... 


Seeding-machines. occ cccrecenceeses 
Seeding-machines.s.j.ccees sence viens 
Seeding-machines.........0.- 
Straw-cutters .... esesee 


eeenene 


Scythe-fasteners .......0000% asdoane . 
Seeding-machines......... 
Seeding-machines....... 
Straw-cutters .. 
Spading-machine..... 
Stalk and Root cutters ........... 


wanes see eeee 


Seeding-machines...., Sis: sisleitfefataleieie ota 
Sowsng-machines ............ eee 
Straw-cutters, Feeders for........... 


Bap-CONAUCLOLSE wisievisiees case cdic c's <0 
Seeding-machines............. 
Ntraw-Cuttersien cate wee sctssisccs « 
Sowing-machines.......... 


Seeding-machines. .........055 Os 
Heeding-machines. 0... cecsecisscsse 
Seeding-machines...... 


Seeding-machines..... 


Stalks, Machine for pulling and cutting 


Inventors. 


Alonzo R. Root ...seeeeees 

Thomas Lindsey, assignor to 
selfand J. H. Beidler. 

F. Chamberlin .....seeeesesee 

f1. 8. Root and Thos. Lloyd.. 

John Barnes....+++ +e aie pines 

N. Edwards and Edw’d G. Day. 


ane 


J. Be TUNE ois on enscs aeast™ 
William J. Baker csc.ccscsss- 
Robert J. Hill....seeeee Per 
David Eldred ....csscccereces 
A. EB. Doty. cccvcenvcesecscves 
A. KArlint 3.2. cee ainieisiaisiainietssiais 


Solomon T, Holly........ +... 
Richard J. Gatling-...eeeeeeee 


Matthew Mitchell........0..- 


Mahlon B. Rupp .....-.eeeeee 
Wiliam Workman....... ana 
Thomas Wilson .....scessvess 
D. W. M. Lower...... auaieie sisal 


Joseph Sutter... cccececcoece 
Ezra Bmmert.....ccccseccsus 
George W. Clark........ 
JODNIS Gazer len csinaciiensie se 
Edwin Ritson......c.0sscveer 
Worden Po Pennicacesescicxan 


Hermann Kaller........0. 


wees 


Samuel Ring. ........ 0008 sine 
O. W. Priston and W.N. Farn- 
ham, ass’ors to themselves, 
Payne & Odotts. 
DAVAO OMEN iM sie iere tere esas arsine 
William S. Sawyer.....ceseee 
A. McElroy and J. H. Kimble.. 
David B. Caldwell ........... 
Charles L. Barrett .......ci00 


James Alsop..... eeeeeee Seo 
Martin H. Mansfield.......... 
SLD LOY: ceteie a tareiocars saiersda on 


Stuart Gwynn .....cecseeeess 
Préderick Fidler, .....s.e0ess 
Edward Badlam........secees 
IW DEVS ON jaetaselcernnte efcisis 
Daniel Fasy ...... die sielelvieje Sas 
Homer Hecox....... 
A. RetPalketscetticaisaswiastasiesice 
William Bs Kemsecces ces ence 
J.L. Garlington... ... 


Benjamin Barnard ........... 
David! Eldred cscs imerstatsre ston s 
J.B. Duane ...... 


William M. Garce ....ccceeee 
Henry Snyder, .ccwecemeetiene 


Residence. 


Canton, MO..-eeereeres 
Lincoln, [].eeeceseeeee 


Berlin, Wis...+esee sees 
Muncy, Pa..... 
Lima, N. Y...-eeeeeese 
Nassau, N. Yeoesceeees 
Jacksonville, Il.....++. 
Dimock, Pa...coeeeeees 
Amcricus, Ga...eeseee- 
Monmouth, Ill.....+-- 
North Henderson, Ill... 
New Boston, [ll..... oes 
Rockford, Ill........00. 
Indianapolis, Ind....... 


Altona, Ill... 
McVeytown, Pa. 
Ripon, Wis....-... 
Winterset, lowa....... 
Albin, Iowa.. 
New York, N.Y.. ... 
Franklin Grove, Ill..... 
Mt. Washington, Ohio.. 
Dowagiac, Mich. ...... 
Sanbornton Bridge, N. H. 
Belleville, Il.. 
Perry, Tess cn icia siecle 
Cleveland, Ohio........ 
Corning, N. Y.....ce0s. 


cee eweeeee 


ee a 


Industry, Tl. .... 
Gratiot, Ohio........... 
Fox Lake, Wisie.cc. «ss 
Cincinnati, Ohio ....... 
NEW YOrkKo Nag Waiccsmsie 


Clintons Glace. iseeeere 
Ashland, Ohio......... 
Nashville, Tenn. ....... 


New: Work, NiWiccsuce 
Batavia, NoW.cteo cscs 
Ogdensburg, N. Y...... 
Jarrott’s Depot, Va..... 
Rowsburg, Ohio........ 
MECH RINIS MOSS So RSAGE 
Columbia, Texas....... 
Middlebourne, Va...... 
Snapping Shoals, Ga... 
Farmington, Ohio...... 
Monmouth, Ill......... 
Schenectady, N. Y..... 
Cox; (OHIO, ss. cle sane 
Dayton, Ohio.......... 


Date of patent. 


April 3 
April 10 
April 10 
April 17 
April 24 
May 1 
May 8 
May 8 
May 8 
May 22 
May 22 
May 22 
May 29 
May 29 
June 5 
June 19 
June 26 
June 26 
June 26 
June 26 
July 10 
July 10 
July 10 
July 10 
July 17 
July 17 
July 24 
July 31 
July 31 
August 7 
August 7 
August 7 
August 14 
August 28 
August 28 
August 28 
August 28 
August 28 
August 28 


September 4 
September 4 
September 4 
September 4 
September 18 
September 25 
September 25 
September 25 


October 2 
October 9 
October 9 
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Inventions or discoveries, Inventors, Residence. Date of patent. 
Straw-cutters .... ...eeeeeseeeeeeees| JON H. Lilly..........0.6++.| Bardstown, Ky..... ees»| October ~ 16 
Sowing-machines ,.........+....+...] R. Chapman.................| Darlington District,§.©.| October 16 
Sowing-machines ..........+ Bie iaisiern fe Cra TP OMOL octane s aeeseeeesese| Beaver Dam, Wis......| October 16 
Stalks, Machine for cutting ..........| Michael E. Rudasil...........| Sherby, N.C.........-.| October 23 
Straw-cutters 2... seceececceceseeees| J. A. & G. W. Cowdery......| North Middleton, &.,Ky.| October 30 
Seeding-hoes ...........sseseeseess| Aerah B. Brown .......0+0.+2| Simsbury, Conn.......:| October 30 
Straw-cutters .... c.cecseeceseceeees| Jacob Scheiffelin, jr..........| Tioga, Pa,.............| November 20 
Seeding-machines.............++..--| James Morrison..........+...| Clinton, Me............| November 27 
Seeding-machines.........+.+.+--.-.| Smith R. Warner............| London, Ohio..........| November 27 
Seeding-machines....... .....4. Fantley H. Naylor and A. Ward| Niles Township, Ind...| December 4 
Seeding-machines...........0. 0004 Henry Bell wien. seer cess seceee| Clinton, LIPS, 0.006000) December 11 
PIGCAINA-MACHIMERS 00sec cefesiclssisce'|i de Ve He SECOMccscecescie cece! NEW WOK, Ni Y. caceeie December 1] 
Seeding-machines.......0.0.. es...) D. & W. W. Beal..... seeeee.| Lester, Iowa ......+.+.| December 11 
Seeding-machines...........+++2+...| Horace Crofoot ..... Seietsteeteiers Tarboro’, N.C..... ss--| December 11 
Straw, &c., Machines for cutting..... Warren Gale, assignor to self | Chicopee Falls, Mass...) December 18 

and B. B. Belcher. 
Sugar-juices, Furnace for evaporating.| Eugene Duchamp............| St. Martinsville, La....| January 31 
Saccharine-juices, Defecating and de- | Joseph C. Tucker............| New York, N. Y...... «| February 28 
colorizing. 
Sugar-juices, Apparatus for evaporating] Seth W. Eclls ...........0088 Mansfield, Ohio........ April 10 
Sugar-juices,Apparatus for evaporating, Charles Harvey..............| Richmond, Ind..... eee-| May 8 
Saccharine-juices, Apparatus for eva- | A. C. Clemens...............| Crain Township, Ohio .| May 22 
porating 
Saccharine-juices, Apparatus for cla- | L. P. Harris .............+-+.| Mansfield, Ohio........] May 29 
rifying and evaporating 
Saccharine-juices, Apparatus for eva- | W. fI. Gelbertand H.O. Ames.| Bayou Goula, La.......| June 5 
porating 
Sugar, Clarifying....-...+++. aeenicnieys Herman G. €. Paulsen .......| New York, N.Y....... June 19 
Sugar, Apparatus for draining.......-; J. J. Unbehagen ..... +v+eee0| Baton Rouge, La,......| July 10 
Sugar, Refining .......+.....+-+++--.| Herman G. C. Paulsen, as- | New York, N. Y....... September 12 
signor to Horatio N Tryatt. 
Sugar, Crystallizing, Tanks for....... Charles E. Bertrand...... -...| New York, N. Y.......| December 18 
Stumps, Machine for extracting......| James C Daman.............| Hartford, Ky........... March 6 
StumMp-extractOr ....2...ercecceccees WaleDyatesicta ss s'sicia1s etalon e Kingston, Mass.... ....| April VW 
Stump-extractor ....cee0 seseesceees Luzon C. English, assignor to : Caton, N. Y..... evesee| April 7 
self and G. M. Angier. 
Stump-extractor ........+.+++++++++-| Albert Broughton, assignor to | Malone, N. Y..........| June 19 
self and Alex. Lindsay. 
Stump-extractor ....cscecesseeeeeeee| John Hamlyn......ee. seseeee| Bellevue, Mich.... ....| June 26 
Stump-extractor ..........++ess+++.-| Nathan Parrish ..-........6++| Galesburg, Mich.......] June 26 
Stalls, Horse, Fire-escape Attachment David 8. Neal........seeeee0.| Lynn, Mass....+0+.+-..) July 24 
for 
Stump-extractor .............++.+ »»| James B. Lyons.........-+...| Milton, Conn...... +...) August 4 
Stump-extractor ..... seseeceeeeseess| William and Daniel Kimmel..| Cambridge City, Ind....} August 14 
Stables for horses, &c., Safety.......| William E. McIntire .........| Salom, Mass........... September 18 
Scales, Grain, .....:+++s++s+e++++++| Charles H. Hunter, assignor to | Indianapolis, Ind....... May 8 
self and Wm. Thornbury. . 
Scales, Automatic grain.............] Albert Gummer... ..ee reece .| Indianapolis, Ind.......| April 3 
Separators for Hominy-mills.........| John Donaldson....s++seeeres Rockfort, Ill.....- seeee| January 24 
Separators, Grain r...seeeeeeveeseees| Bs TL. TrIMMET, oes eeeeeeceee Rochester, N. Y........| February 14 
Separators, Grain .+...eceeeeeeeeeeee| Li. B. COIN. oe ee eeee tenn eees Dryden, N. Y.......... February 28 
Separators, Grain .....++++s++eyeeee-| Jacob Schachler..sssssseeeeee Henderson, Ky.........| April 10 
Separators, Grain ......+++.+++es+0++| George Westinghouse........| Schenectady, N. Verret eel 17, 
Separators. Flour .,..++.eseeeeeeeres| Stephen Hughes...+++++++++-| Hamilton, ODO; csciasiiw ADL 17 
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Agricultural inventions or discoveries for 18 60—Continued. 
ee eS SS ae 


Inventions or discoveries. 


Separator, Grain ........ 
Separator, Grain ...see esses 
Smut-machine ...ceecseeceevesveeces 
Smut-Machine -...seseceeevcev erence 


ee ee ewer rene 


swear eeee 


Smut-machine .......c eee 
Smut and scouring machine .....+. 
Smut-machine ....eccevecesecesecees 
Smut-macbine..... 
Smut-machine.......... 2008 
Separators and cleaners, Grain....... 


Starch, Construction of Machinery for 
cleaning. : 
Separators, Grain ...seseseeesoccsees 


Separators, Grain .....scescoesece 
Separators, Grain 0.65 ...c05 seve cece 


Separators, Grain, Governor attach- 
ment for 
Separators, Grain ....0eceeceerccceee 


Separators, Grain se ceeevccons 
Separators, Grain ......... 


Separating and scouring grain, &c., 
Machine for 
Separating grain, &c., Sieves for..... 


see ecenee 


sete ew eene 


Separators, Grain ... wcccseccssvccrss 
Separators, Grain..... ee 
Separators, Grain ..... cece ecec ceeeee 
Separators, Grain .........+ 


eee eeeeee 


Threshine machines) sees wesc assets 
Threshing-machines . 


Trees from insects, Apparatus for 
protecting 
Threshing peas & beans, Machine for. 


Threshing-machines ..... sesieieinie’s wee 
Tree-protectOr....s.eeseee sone coeeee 
Trees, Instrument fOr. ccsces seer ese 
Threshing-machines ....0. ecseseeoes 
Threshing-machines ..... senese woes 


Threshing-machine, Spike for ....... 
Trees, Device for sustaining......... 
Treatment of Fibrous plants......... 
Ties, Iron, for Cotton bales 
HRODACCOISCLEWS#<. ocr weiciets aie vistennen 
Windrowing sugar-cane,Machiues for. 
Winnowing-machines, Grain..... 
Winnowing-machines pane 


Wool, Facilitating the removal of 
burrs from 
Wool, Machinery for burring ..,..... 


WinhOWers, GIGI aenvscs. scsceaece 
Weighing Grain, Machine for,....... 
Weighing-machine, Automatic grain. 
Weighing & bagging grain, Machine for. 


seeecereee 


Weighing-machine, Grain ........... 
Weighing-machine, Grain..... 2.000. 
Yoke-fastenings, Ox .......4.. eee 


Yokes, Ox, Fastening pins in bows of. 


Inventors. 


Residence. 


J. H. McGehee ...cceceseeees 
James A. Vaughn... 
Grant B. Tumer .... 


Samuel Favinger, assignor to 
self and Absalom Larned. 


eat eeenee 


Henry W. Shipley......seeee 
James White ....-. 
H. L. Pierce. ..assoase-sc0ss 
Robert Thompson,..... 


Richard Mohler... 
William M. Arnall.....eee eee 
Charles §. Irwin.... 


ee tener 


W.T. McGahey & H.C Foote.| 
George Arrowsmith 
John C. Gregg...... 
Lorenzo D. Lane .. 


N. ASPattersom soc. cece ccvces 
pop Eo Whe Car or ancdouo Goons 
Moses Bugher..ee.seeeecseces 
David 8. Mackey...eseceeeees 
H. W. Putney, assignor to 


self and Cyrus C. Crane. 
Geo. Landers & H. Lampman. 


S. and O. Pettibone .......... 
Charles B. Hutching ........- 
F. W. Robinson ......eeeeees 
Philo P. Mills 
David S. Wagener .......... 

S. EB. Oviatt . wccove cies 
Nathaniel Potter, jr.........- 


James T. Smith.........- Sica 
Wim. W. Dinges Foo. os. cccciee 
WYRM cma VLOG icicle e sieuis ste? ste 
David P. Chamberlin......... 
A. B. Crawford.......... eee 
David Barger. <n ver evess seve ne 
Albert BuColtanseccscnessete 
Win. H. Livingston ..... 
Stephen M. Allen.........00. 
Ce Ws Wale ys once welseiectcnes 
N. Hoag and Wm. I. Tappey. 
Benjamin A. Jenkins......... 
John Bean and Benj. Wright. 
Frederick H. Manny......... 
Charles L. Harding .......... 


Bi So Mic Garty: i cietea eis sass’ 
Henry, BiBevelhiiececacettnsiele 
TOWN: Williams 6 s.ce oe elette wees 
Lovett Hames). j.cetieatenencs 
James: MaAPishcangeemeemaene 
D. Squier, jr., & E. A. Preston. 
James B. Mohlereccasewscene 
William N. Lockwood........ 


J. Warner and T. C, Silliman. 


Athens, Ala ...e+eseees 
Cuyahoga Falls, Ohio .. 
Cuyahoga, Ohio ....+.. 


Philadelphia, Pa....... 


Mount Vernon, Ohio... 
Cleveland, Ohio ....... 
Millport, N. Y.....-.6- 
East Davenport, Iowa.. 
Lancaster, Pa 
Sperryville, Va.....0..- 
Madison, Ind .....--es 


McGaheysville, &c., Va. 
Lockport, N. Y..... o<e 
Hillsboro’, Ohio... 
Freeport, Il... 


sneeweee 


Kingston, Tenn....-... 
Hudson, Mich ......... 
New Philadelphia, Ohio. 
Batavia, N.Y cescosscks 


Lyons, N. Y..... 


Afton Noy pas ¥ene sees 
Corunna, Mich ........ 
Rochester, N. Y.. 
Richmond, Ind 
Washington, Ohio ..... 
Retin Yan, No Wineesnes 
Richfield, Ohio ........ 
South Dartmouth, Mass. 


Portsmouth, Va........ 
York Ba senctw sccteses 
South Dartmouth, Mass. 
Hudson, Mich. ........ 
PiquayOhio nw. civecens 
Columbia, N.Y........ 
Athens, Gas. ceseiesccae 
New, Yorks News .onenar 
Niagara Falls, N. Y.... 
Lexington, Ky......... 
Petersburg, Vare... occ. 
White Water, Wis. .... 
Hudson, Mich. ........ 
Rockford, Uber niece 
Winooski Falls, Vt 


New York, N.SY....... 
Philadelphia, Pa....... 
Kalamazoo, Mich...... 
Kalamazoo, N.Y.. .,. 
Bullelo;INGWe se eetene 
Battle Creek, Mich .... 
ORIN, sls ctopisterwisiciatetalete 
New Britain, Conn..... 
Chester; Gonn..... «0. 


Date of patent. 
ee 
April 17 
April 24 
May 1 
July 17 
September 12 
September 25 
October 30 
December 18 
July 24 
May 1 
May 15 
June 12 
July 10 
July 17 
July 17 
Angust 28 
September 11 
September 18 
September 18 
September 25 
October 16 
November 20 
November 20 
December 18 
December 18 
May 1 
July 10 
July 10 
July 24 
July 24 
August 21 
August 21 
September 4 
September 11 
November 6 
November 6 
March 30 
March 20 
March 27 
July 3 
July 24 
October 9 
May 29 
January 10 
January 10 
April 10 
May 15 
June 5 
October 16 
October 23 
May 22 
July 17 


ee EEE See 
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GOOSEBERRIES. 


FROM MAYALL BEAUMONT, CORRESPONDING SECRETARY OF THE HORTICULTURAL ASSOCIATION OF BAT- 
+ ERSON, N. J., JuLy 16, 1860. 


By extraordinary perseverance the Horticultural Association of Paterson, New Jersey, have 


_made great improvement in growing and maturing the gooseberry. This delicious fruit had 


previously been subject to many peculiar diseases, the most destructive of which was the 
mildew, and a decrepid appearance while growing, both of which have been effectually 
remedied by their ingenuity, skill, and labor. ; 

In 1848 this Association held their first annual meeting, when the largest berry exhibited 
weighed a little over eight pennyweights. In 1849 the greater portion of their fruit was 
destroyed by mildew. Tn 1850 and ’51 there was great difference of opinion, much dis- 
cussion, and energy, and perseverance, resulting in the discovery of a partial remedy, the 
effect of which was visible in ’51 and ’52, when the largest berries weighed a little over 
ten pennyweights. 

Tn 1852 Mr. John Ramsden imported a large number of plants from England, some of the 
best and latest varieties, of all the four colors, and in 1853 was able to distribute liberally 
plants and cuttings among the other members of the Association. 

Tn 1854 and ’55 their shows became highly interesting, the largest berry grown weighing 
upwards of sixteen pennyweights. High cultivation and experience in laying out the gr ounds 
had increased the weight of the berry over six pennyweights, and there has. been no appear- 
ance of mildew since. The berries grown were all on imported plants; 1857 and’58 marked 
the same rate of progress. In 1858 Mr. Ramsden’s Teaser, abeautiful yellow berry, weighed 
nineteen pennyweights, nine grains, being larger than any of the same kind grown in Eng- 
Jand the same year. In 1859 Mr. Henry Wilkinson’s red berry (Speedwell) was grown 
twenty pennyweights, seven grains ; and July 16th, of that year, he produced one from the 
same plant twenty-two pennyweights, nine grains, being the largest of the kind grown, even 
in England, in the two previous years. It is thought that many years will not elapse before 
the gooseberry will be produced finer and larger in the United States than in any part of 
England. 

Mar. Ramsden has in his nursery over one hundred different kinds of plants, besides in- 
numerable seedlings and cuttings propagated from the imported plants and ready for culti- 
vation. 

There is some difference in the treatment of the various kinds of plants, even in the same 
nursery, but that is only when the greatest efforts are being made to ripen them for the days 
of exhibition, some being ripe and ready for plucking much sooner than others. The atten- 
tion is most necessary in the fall of the year, both in propagation and whatever is essential 
to the preservation of the mother plant. The cuttings for propagation should be taken from ° 
the extrefhe ends of the branches; those from the middle of the plant, or the suckers from 
the roots, are of no value for such purpose. 

The members of this Association, after the proper cutting of the mother plants, dig around 
them, from eighteen to twenty inches off from the stem, two feet deep, cutting away all the 
fibers or knotty stunted roots, and fill up with good soil mixed with a little coarse sand. Tt 
is then customary to manure well to protect the plants from the extreme cold during the 
winter, 


32——a 
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Show at the house of Mr. George Porritt, Paterson, July 16. 


- 


Names of Exhibitors. Names of Plants. Weight. 
ce aN a i ale ae oe, 
y Duts. | Gre. — 
William ‘SchoolerathiGeccesenleeceacs s2-= ane Pilot (Maiden Prize) Gowen tase 15 08 

bare WOE EEL SOT ese cls So enidieee (Maiden Prize) ..... Sat es 15 07 

Henry Wilkinson’ ¢... veecle cos iss lke 2a Speedwell (P. P.) --ae-2ee---| 22 09 

FRINGE COCKETs HED) seal tacestedsiacwiaso a meas Conquering Tere sso s.seee 20 05 

Tsaac Cocker 2.222. ene nee wees een nee eee ne- Pilot .-.. .---- Peer I 20 22 

Georeete OnniGGts... Meer weir en ea cc este ee sien wares Paterson, (seedling) ......... 13 07 

Henry Ishérwood! <2... ..2. cscs sennae sen PRT erac ee paw ete encase eae 14 00 

RED BEBEIES. 

Henrys Wilkinson". ceecsscsce= sapeveas eer ces Speedwell .... ...+ 2202 ee---- 21 09 

Tsaae''Cockiert ts) ae ae ee ee ‘----| Conquering Hero ene cae 18 10 

George Porrithiel. eo yet eee eo ceess ceee ce Passaic, (seedling) ...--. 2... 18 06 

Janney Cockervae 4 ea oae eee mecacees cue Usefal 2... edn eR eee 17 10 

Henry) Walkinison 2s. /Gecccaes ctee eaeeoe Slanghterman ...2.. 2... 2.2: 16 15 

John Maircloigh ws Sanne eee sam emcees Lion .... -22-22222+ 2. ---- 16 00 
‘e CE NY A a RE 2 ee oe eee Companion S23! - eke eee 15 22 

George Poriiby ss sene sheet ecece tees Maiden. 20 's- s— ssienoe Seenc.| 15 08 

YELLOW BERRIES. 

isaac Cocker. teen cone ee eee ee Pilot: 2. SES se oe 19 22 
“ OA he i A Ba a ap heveller sok Lele eee ee ae 16 

Georre Ports Sica. cane cc cue un rcw ee meaner Rai lwaiy' 23o Locos | eet ae 19 15 

USHA COCKED cotan eG martes cae ence Reoeeaee Cathtrinat SS. ete eae 17 14 

TOMGUAITCLOUDTL os See eee See ore ae ae Creeping ‘Jane 22 Sate soaks 16 00 

James Cocker iaccwlsccaivans cou cicace seetee eens ‘Two to One 2228 2 aes 15 16 

BenjaminGarcsiders- Sec. case se eae seeee Drill ...--- ----+ .----- ---- 14 20 

Georre, Lomi anatase cose cae  Seeeeten a ee Washington, (seedling)...... 13 15 

GREEN BERRIES. 

Isaac Woekerices os ce wae e coe et ee Overall te. bast eee ee 19 12 
ee sedate Pan 4 aPeer e ll Rha doa shh Be Tarnout SS oos2 ot. eae 18 20 
oe Oe NAPE Does cet Qoee Ree tee eee Thumper 22k Jets ster ee eee TSP seg? 

JOnMEERITCloUsh se aan ee ces eee ee ere eee Wonderfalt tage. oo eee 7 16 
Oe Rey ee etches Gide ee eee Queen! Victoria: 225 See 16 10 
sb ae mth Ne pmaitaiaie, Wubi d Li data et A Scamtine Green. seu ce cece 13 22 

George Porritt: 2 eee ee ee BECUHNE wet. cow etaes eee 10 17 
ie 2 eaeeta ta anes ccite oie eet neers General, (Seedling) 25 fl, ee 00 

WHITE BERRIES. 

Jobnsirclough: sl.S.c hs cee a cena eee White Tolan ae eee area 17 15 

Isaac Cocker .... 2... pai ate ea eo juondon' City Ss... = eee 17 04 

James Cocker 2452 oU ROL Sie eae Oo Rsatk otc). one a ies ee anes 16 J4 

UGRACTOOCRED too cal Soci a ne ute e) Sane Garside’s White ..s. 2523250 16 07 

Jeltnumtauclourh 2. ae a ae Rreedoms- 255. coc aeee tee 15) 16 
be THEM Lsicie'o'as » toc arsehte Me ace meee Antasonist 2. Vite 15 09 

ESBACTOOCKEM ie eraes oon occ sa tee eee Baclos. esas o mee See oe 15 04 

Henry (Walkinsomeck oe.) hee eae PSS Coe ce cnc enna 14 09 


PHILIP VAN BUSSUM, 
WILLIAM BROOKS; 
THOMAS GREAVES, 

Oficers of the Association for the present year. 
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NATIVE GRAPES OF TEXAS. 


FROM E. ©. WILLIAMS, AYR HILL, VIRGINIA. 


nO) 


Having spent last year in the vicinity of Jefferson, Texas, I paid particular atten- 
tion to the Native Grapes of that Region, and am able to give a more particular descrip- 
tion than is to be found in my Report on the grapes of Arkansas an Texas. Last season 
there was a full crop of fruit on the vines 
that country. 

’The summer was one of unusual droug ht, the range of the thermometer throughout the 
months of July and August being from 90° to 110°, which high temperature was doubtless 
as unfavorable to the grapes as it was to other vegetation. 

They were forced to ripen prematur ely, and the relative proportions of water, acids, and 
sugar, were doubtless not developed as they would have been in a more favorable season, 
Int many places the fruit withered on the vines, but when the soil was light, loose, and deep, 
and of a sandy consistence, the grapes matured themselves, and I am able to make the fol- 
lowing note of their qualities; it refers only to the three varieties, dried specimens of which 
I have left at the Patent Office: 

No. 1 is a large black grape, covered with a fine white powder, ovate or flattened, bunches 
five inches long, densely packed. Some of the berries measured seven-eifhths of an inch in 
diameter; skin thin, flavor sweet, sugary, tolerably juicy and destitute of foxy aroma. 

Young wood, deep brown, covered with dense white down. The vine, in its growth and 


leafage, proves its alliance to the species Vitis estwalis. It may be remarked here that the 


seeds of the grapes of the upper Red river have been brought to this place, and it is con- 
jectured that several species have hybridized with each other until a mongrel race has been 
produced, some individuals appearing in greater perfection than others, as the traits of dif- 
ferent parents haye been preserved. 

In no other way can the great confusion in the form of the leaves, the difference in the 
vines, and the variation of the fruit be accounted for. All the vines of the summer varieties 
are healthy, vigorous growing plants, not great runners, often covering the low bushes when 
growing near them, though, when they have nothing on which they can extend themselves, 
they will take a bush form and stand erect. 

Yhis is caused by the young wood being killed back each winter to a matured bud, which 
forms a branch the following season to undergo the same course. 

No. 2. This is a reddish grape, nearly as large as the preceding. Some of the berries 
measured three fourths of an inch in diameter. The bunches are four or five inches long, 
open, and sometimes inclined to branch, and rarely densely packed. Previous to maturity 
the berries are clear and transparent. The skin is very thin. It is more juicy than the 
preceding, and has a rich delicate sweetness. With proper cultivation, in a favorable season, 
it would by many be preferred, as a table grape, to the Catawba. 

Some wine has been made from the two summer grapes. - I regret to learn that a news- 
paper, containing a notice of wine so made, which I sent to the office, was not received. 
Having no experience in wine making, my opinions on the subject are not to be trusted; but 
I cannot omit the suggestion that if the above described grapes should not possess a sufii- 
ciency of the saccharine principle, the best mode of supplying it is to evaporate a portion of 
the unfermented juice to the consistency of molasses, and mix it with the wine. Sugar or 
glucose, from any other source than the grape, will never, in my opinion, fom that chem- 
jcal combination to make a wine that will keep or become popular. 

The above two varieties were in my first collection. 

No. 3 is called the Mull grape. It ripens in September and October, and will remain on 
the vines until the beginning of winter. It grows near the small streams, in a rich deep 
soil, and often rambles over the tops of large trees. It is wonderfully prolific, the bunches 
twelve to fourteen inches in length, open and loose, often branching. The berries are small, 
the largest being half an inch in diameter, dry, put very sweet, and on this account ereatly 
esteemed for drying. Its wine would be rich and generous, and, as it ripens when the 
weather becomes cool, its first fermentation would not proceed too far, ‘This variety is en- 


titled to a trial in our Southern States. 
H. C. WILLIAMS. 
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LIST OF SEEDS, ETC., PRESENTED. - 
1860. 


Jan. 6.—Hubbard-Squash Seed and Cuttings of the Fox Grape from William Shirland, 
Penn Yan, New York. 
10.—A bundle of Cuttings of Hartford Prolific Grape from E. G. Whiting, Hartford, 
‘ Connecticut. 
13.—A bundle of Grape Cuttings from John Butterfield, Bedford, Massachusetts. 
13.—A bundle of Grape Cuttings from Hon. Mr. Wilder, Boston, Massachusetts. 
16.—A bundle of Grape Cuttings from James R. Selman, Leeds, Massachusetts. 
16.—Amber Boo or Amber-scented Rice, from the Caspian Sea, from J. P. Brown, 
acting United States Consul, Constantinople. 
25.—A bundle of Jopling Grape Cuttings from James W. Jopling, Liberty, Virginia, 
by W. M. Burwell. 
eb. 8.—Two hundred Grape Cuttingsfrom William Knupfer, East Hampton, Massachusetts. 
10.—An eighth of a gill of seed of a flower from a sand bank in Missouri river, from 
Bela White, Kenosha, Nebraska Territory. 
17.—A bundle of Grape Cuttings from some unknown person. 
24.—Five varieties of Flower Seeds from Lieutenant Mechlin. 
23.—Six varieties of Grape Cuttings, from Dr. 8. J. Parker, Ithaca, New York. 
23.—One paper of the seeds of the Century Plant, from Daniel A. Hill, Santa Barbara, 
California, per Alexander 8. Taylor. 
Mar. 2.—One box (about 100) of Patras Currant Grape Cuttings from William Chamberlain, 
Red Hook, New York. 
* 6.—Hight Cuttings.of Geusta Grape, Seedling, per W. FE. Hale, United States Post 
Office. 
7.—Twelve varieties of Grape Cuttings, from Robert Buchanan, Cincinnati, Ohio. 
13.—One quarter of a gill of Seeds of Long Cone Pine, of San Antonio Missions, from 
Alexander S. Taylor, Monterey and Santa Barbara, California. 
14,—Dried samples of Solidago Squarrosa, (Golden Root,) Eupatorium Perfoliatum, 
(Thoroughwort,) Artemisia, sp. (Aromatic herb,) from unknown. 
21.—Samples (one of each) of fiber of the Jute Plant of India, and Australian Flax, 
from Dr. Horace Norton, Newark, New Jersey. 
28.—Twenty-one samples of Field Agricultural Seeds, from Prussia, by the Minister of 
Agriculture, Berlin, Prussia. 
29.—Seven varieties of Grape Roots, from Hungary, from John Kolber, 592 Broadway, 
New York. : : 
Apr. 2.—A small box, containing about 30 Grape Cuttings, from the farm of Dr. B. P. 
Howell, per John Redfield, Gloucester, New Jersey. 
5.—Two gills of Goundie Tobacco Seed, from G. H. Goundie, United States Consul, 
Zurich, Switzerland. 
14.—Samples of Seeds from Japan, from Professor 8. F. Baird, Smithsonian Institute. 
19.—One thousand Cuttings from Hungary, purchased from John Kolber, New York. 
19.—Four small boxes, containing about a gill each, of Cape Horn Green Shell Pump- 
kin, Two-Stem Pumpkin, Large California Pumpkin, and Large West Indian 
Pumpkin seed, from John Danforth, New London, Connecticut. 
May 3.—Samples of the leaf of Tobacco grown in Southern Hanover, from Samuel Ricker, 
United States Consul General, Frankfort, Germany. 
8.—Twenty papers of Australian Seeds, from W. C. Hampton, Mount Victory, Ohio. 
8.—Two ears of Sweet Corn, from W. A. Bulkley, Williamstown, Massachusetts. 
11.—A box of Scions, Cuttings, &c., from Rev. J. T. Barclay, Beirut, Syria. 
15.—A ae hoe Tobacco, from W. H. McGrath, United States Consul, Maranham, 
razil. ras: 
June 8.—Two gills of Carnation Seed, (Dianthus Caryophyllus,) from’Henry Haas, Depau- 
ville, Jefferson county, New York. : 
July 6.—Small samples of Italian Barley, Tuscany Wheat, and Polish Wheat, from Aaron 
Barrowdale, Secretary Agricultural Society, Barrowdale, Guadaloupe county, 
‘exas. 
20.—Ninety-four cases and two barrels of Seeds and Cuttings, Wheat, &c., from Syria, 
from Rev. James T. Barclay, Beirut, Syria. 
July 21.—Twenty-four kinds of Specimens of fine Gooseberries, from Philip Van Bussum 
and Mayall Beaumont, Paterson, New Jersey. 
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23.—Three cases of Seeds, &c., from Syria, from Rev. James T. Barclay. ; 
26.—Two small papers of Capim d’ Angola and Capim Gordura grass Seed, from Marine 
T. Chandler, Sapuccaia, Brazil, care of Maxwell, Wright & Co., Rio Janciro. 


Aug. 2.—Samples of Wheat, &c.—six kinds—from Theo. Specht, Fredericksburg, Texas. 


9.—Samples of Seven-headed Wheat, 'Trigo de siete espiegas, from §S. M Baird, Albu- 
querque, New Mexico. 

13.—One paper each of Sweet German Turnip seed and Improved Strap-leaved Turnip 
seed, from Edward L. Coy, Mount Hebron, New York. 

16.—One keg of California Grape Brandy and one box of Wines, &c., var: from Kohler, 
Frohling & Bauch; also one box of Grape Brandy, from Col. A. Haragathy, 
(per Geo. Fisher, 33 Montgomery Block, San Francisco, California.) 

20.—A few heads (each) of Trigo Colorado or Red Wheat, Trigo Blanco or White 
Wheat, Bearded Wheat, from 8. M. Baird, Albuquerque, New Mexico. 

23.—A Br seeds of Lemita, a little lemon, from S. M. Baird, Albuquerque, New 

exico. : 

28.—Seeds and sample of hedge plant, from George Walker, of Pensacola, Florida. 

30.—Three samples with a few seed of a running Grass, from S. M. Baird, of Albu- 

. querque, New Mexico. ; 

31.—A small box of ‘‘perfected’’ Tomatoes, from C. Edwards Lester, of New York. 

31.—One bottle of Catawba Wine, from John Jacobs, Columbus, Ohio. 


Sep. 10.—One can of Jopling Grapes, from James W. Jopling, (per W. M. Burwell, of Lib- 


Oct. 


= erty, Virginia.) 

i13.—Four boxes, containing fine samples of Apples grown in Bergen county, from Ph. 
Van Bussum and Mayall Beaumont, of Paterson, New Jersey. 

26.—A gill of Goundie Tobacco seed, grown in the Palatinate, from G. H. Goundie, 
United States Consul, Zurich, Switzerland. 

26.—Two gills of Tuscan Wheat, from Abraham Neff, postmaster, New Market, Virginia. 

1.—A few of each of the Cornus Florida, Arisderua triphyllum, Smilacina racemosa, 

Viburnum acerifolium, Podaphyllum peltatum, from O. W. Morris, of Wash- 
ington Heights, New York. 

5.—One-eighth of a gill of Wild Grass seed (luxuriant) from 8. M. Baird, Albuquerque, 
New Mexico. : 

15.—One-half gill of Blue Stem Wheat, from §. Ransom, Amboy, Ohio. 

17.—A few Cuttings (each) of fifteen varieties of Gooseberries from England, from M. 
Beaumont, Corresponding Secretary of Horticultural Association, Paterson, 
New Jersey. 

18.—One quart of Minnesota Wheat, (yield various, from 80 to 84 bushels per acre,) 
deposited by W. C. Dodge, grown by Starr & Gaylord, Lake City, Minnesota. 

19.—Samples of Grapes, including (so called) Oporto, from Charles Ketchum, Penn 
Yan, New York. 

22.—Sixteen kinds of Varieties of Tree and other Seeds, from. O. W. Morris, Institution 
of Deaf and Dumb, Washington Heights, New York. 

24.—Three varieties of Grapes: 1, perennial, hardy; 2, coarse; 3, annual, good, from 
New Mexico, from 8S. M. Baird, Albuquerque, New Mexico. 

26.—Pods and seeds of an Ornamental tree from Mexico, from Arthur G. Rose, of 
Charleston, South Carolina. 

26. Cuttings of Yuca brought from South America by H. 8. Sanford, of Derby, Con- 
necticut. 8 ibe 

29.—Acorns of eight varieties of Oak, from W. C. Hampton, of Mount Victory, Ohio. 

29.—A few Seeds of an Asiatic Muskmelon, from 8. Lindsley, of Crescent Village, 
Texas. 


Noy. 1.—A few flower Seeds, from Edward Wilson, of Sydenham, England. 


5.—One-quarter of a gill of seeds of Lever wood (Carpinus Ostua,) from F. Odell, 
Shelburne, New Hampshire. 

7.—Seeds of Virgilia lutea, from H. P. Byram, editor of the Valley Farmer, Louis- 
ville, Kentucky. 

15.—Tight packages of Australian seeds, from W. C. Hampton, of Mount Victory, Ohio. 

16.—Cuttings of North Carolina Seedling Grape, called ‘‘ Mary Ann,”’ from J. B. Garber, 
Columbia, Pennsylvania. 

19.—A small bag of Sandwich Island Clover, one of Strawberry Watermelon, from 
Yucatan, and one of Chinese Potato Pumpkin, from T, N. Hornsby, Fish- 
erville, Kentucky. ) 

19.—Four quarts of Live-oak Acorns, from Solomon Cohen, postmaster, Savannah, 
Georgia. 

23.—A Dees of a Plant, (wild shrub,) with bloom and seed from some one unknown, 
from Newberry Court-House, South Carolina. 

26 —Ualifornia Pumpkin Seeds, from J. Danforth, New London, Connecticut. 
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Dec. 10.—Seventy-five varieties of American, European, and Australian tree seeds, from W. 
. ©. Hampton, Mount Victory, Ohio. 3 F 
14.—Seed of a Wild flower called Chicoria, from S. M. Baird, from~ Albuquerque, New 
Mexico. $ 3 
14,—Two gills of Okra seed, from W. H. Jones, of Raleigh, North Carolina. { ; 
18.—Package of Mountain Grape and Crataegus coccinea, from 8. Vogel, of Smithson Ss 
Valley, Texas. \ eo 2 
31.—About thirty roots of the Diebitch Grape vines of Silesia, from H. Kalusowski, of 
Washington city. 


ERRATA. : 


Owing to the pressure of passing the proofs through the press, some errors have escaped 
notice till too late for correction in the text. 

In the article on FERTILIZERS, the subject of Sunpaur, pp. 75-77, with the > sentence 
‘Tt will be seen,”’ &c., to ‘‘straw and leaves,’’ and also pp. 69-75, from ‘‘Asnms,’’ to “unhesi- 
tatingly paid,’’ should be inserted before the sentence ‘‘Thus much haying been said,’’ &c., 
on p. 52. t 

Other minor errors, easily seen, will be noted, and may be corrected by the reader without 
further mention. 


N. B.—Several valuable articles prepared for this Report have been necessarily excluded 
in consequence of the limitation adopted after it was sent in to Congress. Some of these 
will probably be inserted in the Report for 1861. 
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